
: ?o°_/Oo,l___

"' MPPacker
W stba Inflation Record

Project: _¢_. _ _' Completed By: _ C.l

Location: _.. _'_0 f/f_-/._ DateCompletecl:

Hole No.: _/.42"I_) Date Inflated: '_,'. c1:/_3

Packer No.: /'f-_ Depth(_;_'/ff ) _:/t0

Inflation Tool Setting ( psi ) _7-O Depth to Standing Water ()_/ff ) _,
- open hole

Volume (Litres) 7-- 3 z/ _'/l. -_ _Yz_ _ _/_

Pressure( PSI) _<_D IiiO iLf_ /_10 4ZO /_HO _O _'

Plotof Gauge Pressure( PSI) vs. Volume ( L)
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I P_e II cfi, Oi

!,stbay MP Packer,_. Inflation. Record

Project: _._ l:_ ComPleted By: _1_

Location: _ L _'0/_0 /4 r_f-_ Date Completed: ---'

Hole No.: f4k)'"JO Date Inflated: '_a-_ _/_3
I

Packer No.: _-_-_ Depth(_"/ff ) ' _7..

Inflation Tool Setting ( psi ) _Z_3 Depth to Standing Water (_,f'/ff ) _o,
- open hole

_o (,, _ :0

Volume (Litres) ?-- -._ id 5 5'_'_. '(o & $/_

Pressure ( PSI) /.{OD qlO qtO qZo q/Ia q-70 _'

Plot of Gauge Pressure ( PSi) vs. Volume ( L)
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I

c,> I

o.

CD

0
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--'_ MPPacker
Westbay Inflation Record

Location: FL _or_ _ _/_S Date Completed:

Hole No.: IR_)-{O Date Inflated: -_*_ c_/_

PackerNo.: Gq Depth(_ff) _GT_-

Inflation Tool Setting ( psi ) _ Depth to Standing Water ( j_/ff ) _, 0
- open hole

9 _ _ 5' '" Y IVolume (Litres)
2.. :_ 4 5 _;Y_ 4, :_t3/,: !

Pressure ( PS1) ._clD LIO0 tll 0 t1_6_ _/5_ 'tBO

Plot of Gauge Pressure ( PSI ) vs. Volume ( L )
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--' MP_, !/V_,stbay Packer!nflati Record

Project: _ il _ Completed By:. _ _C.

Location: E{.- _'_,'0 tt__ _, Date Completed: --
I

HoleNo.: /_/_}-10 Datelnflated: '_o._ aj !0[,._

Packer No.: _[ Depth(f/ff ) _'_'7..

Inflation Tool Seffing ( psi ) ._[O Depth to Standing Water (_'/fi' ) /o, 0
- open hole

Volume (Litres) 7.. ' 3 /'1 _ _ ti'l, _ _'5//4

Pressure( PSI) ttO0 _0 /.tO0 _iZ) _i"_ __

Plotof Gauge Pressure( PSI) vs. Volume .(L)
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f Westbay MP PackerInflationRecord

Location: _'/-- _D f_C__._ Date Completed: -"-'

Hole No.: N_L_)--%O Date Inflated: _'_'o,_, q/_._

PackerNo.: _Lf Depth(xj;_ ff ) . L//f_

Inflation Tool Setting ( psi ) _"/..O Depth to Standing Water (,D_ ff ) _' 0
- open hole

Volume (Litres) .7... % _ _ ¢.& (.. L!_/_
%

Pressure( PSI) _O bO0 qc_ 111.o,_o q_

Plotof Gauge Pressure( PSI) vs. Volume ( L)
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W'¢stbay MP PackerInflationRecord

Project:. _2°-_ [t'/_ Completed By: _C.

Location: E/.- _ )_/_C_I_..._ Date Completec:l: '-'"-

Hole No.: )_/1/._--I_) Date Inflated: '_.

Packer No.: _ Depth(_l_l'/ff ) /-/Z_-

inflation Tool Setting ( psi ) _Z-<_) Depth to Standing Water (_/ff ) _ __)
- open hole

Volume (Litres) 7_. --_ /-f 5 __ 5 _b z/y_.

Pressure ( PSI) Z/f_.) /-ILO '_/?-_ _t_o /-I,/_) L/_O _/

Plot of Gauge Pressure ( PSI) vs. Volume ( L)
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Volume, i.h"res



.! po_.I/_of.Iq

'- MP PackerW stbay Inflation Record

I/_

Project: _e_ ll.'_, Completed By:-

Location: _/-- _or.:_ /1_(.,___ Date Completed: '"-

Hole No.: _/_--IC) Date Inflated: _ _ l_l

Packer No.: 90 Depth(,m"/ft ) /-/I_'

Inflation Tool Setting ( psi ) -_::) Depth to Standing Water _ ff ) Q/,_)
- open hole

Volume (Litres) 7-- ___ /'( _ -(_Z. _ _"'_

Pressure ( PSI) _O _ /100 /t7.O {fR13 Soo _/

Plot of Gauge Pressure ( PSi) vs. Volume ( L)
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-- -- MPPacker
Westbay Inflation Record

Location: _/.- _'_'o_O_(.._/'_ DateCompleted: --'-

HoleNo.: _/._y/O DateInflated: %_- ?/__

PackerNo.: JOC_ Depth(pa_/ft) ?-__'

InflationToolSetting( psi) ._2.O Depthto StandingWater( r_ ft ) _ O
- openhole

Volume (Litres) '7.. -_ /._ 5 ['/t.. /"1_L.

Pressure ( PSI) 3_0 /.I_C_ Lll0 /-130 LIgC

Pict of Gauge Pressure ( PSI) vs. Volume ( L)
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! Pc_.J_E_o4_9_

-' _ MP PackerW stbay Inflation Record

Looatlo.:£L _ 4045 O=eCo_p,eted:---
HoleNO.: _-lO Date Inflated: '_ _!/q$

Packer No.: I1% Depth(J_/fi). _l_c

Inflation Tool Setting ( psi ) _ ZO Depth to Standing Water (f/fi ) _ _0
- open hole

,_. /o · .! ,:

Volume (Litres) 7.. ..3 _/ ._ 5_ _ Y_.

Pressure ( PSI) /t00 LIIO /'{2.0 i zfLiD Zi._O

Plot of Gauge Pressure ( PSI) vs. Volume ( L)
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( ) Wcstba_ MPPackerInflationRecord

Project: _/t_ Completed By: _lf_ C

Locotion:/_:Z-_,_ _r D_eCompleted: _-

Hole No.: /r_b-)-/O DateInfiXed: ?_ ",/"$i

PockerNo,: IIs Depth(,l_"(/ff) 207

Inflation Tool Setting ( psi ) _ ?._ Depth to Standing Water ( I;_'/ff ) (_' 0
- open hole

Volume (Litres) "/.. _ _ _( _'Yt /o

Pressure (PSI) /4(]0 LIID /--{00 _ _50 ,._00 I

Plotof Gauge Pressure( PSI) vs, Volume ( L)
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!

j Westbay Hydraulic Conductivity Test
FieldDataSheet

Datum:_ _ _ P_obe_pe'_L'r Da,e:_ ,_)_ ....Jo_No.:
!

Elev. Ground Sfc: _ Serial No.: _ MonitoringWell No.: WLW- [_3

Height MP Casing
above Ground Sfc: '21_ I- Range: 0 to --' psi Project: _'_ ;_'l,,a f/_,_

Elev. top of
MPCasing: _ Riser Diameter(d): "3,_) F c)_' Test Zone No.: AL 77_._-_C](

Test Type: V_'_:__ j_ Test Zone Diameter: t"_" Test Zone Interval: 2.08 -'Z._(.=,._-_

Operator: /_¢_ Test Zone Length (L): ZB '_-_

Initial Head Difference(Ho): T.._,_._ Initial Test Reading(h): _._.,_
_xlo

t

Calculated HydraulicConductivity(k): C.,4/-_ AnalysisMethod:

Static Water Level in Test Zone: D,O ft._ j_. Comments:

Test Readings' Test Readings'

- Clock Time ElapsedTime ',_/"(hl , Normalized rain.ElapsedTimesec. ft. m psi Normalized
min. sec,. ft. Test Readings Clock 'r'me (h) Test Readings

I ,O 2._,'__ /,Or.) I
I/o _,'_ ,_ I
127. '5.0 ,_5 I
15:) 7_,0 .o95 II I
I _ 1,o .o_3, I
I._O 0.5 .ozJ I
I:_ <3.0 ..- I

/ I I
I I
I I
I I
I I
I I
I I
I I

....I I
I I
I I
I I
I I
I II I
I I

i I I
, I I

I I
·ReadingsuncxxtectedfQrvariatiom in Baromet_ Pressure 19/06/90



[

,,.Z _4,

Wcstba/ Hydraulic Conductivity Tes',
,_r FieldDataSheet

!
Elev.Ground Sfc: -'-'" Serial No.: _ MonitoringWell No.: _7_jj '"lO

Height MP Casing
aboveGroundSfc:_ -R' Range:0to -- ps, Project:_ _ /J_'__

FMPCasing: ---' Riser Diameter(d): _, _ / cm Test Zone No.: _ ,_ :_ '1c
Test Type: _.r_.__J_. /_.,z_ Test Zone Diameter: 1'2. '! Test Zone lntervah _1_-- 94(o '_'-_

Operator: _t_l,_ /h/.,-IMk Test Zone Length (L): Z'_ '_'_'

Initial Head Difference(Ho): I_,_ _._ Initial Test Reading(h): Z, _7...CalculatedHydraulicConductivity (k): xtO-5 C_ I_ Analysis Method: Fuov_(_.V

StaticWater Level in Test Zone: Zo -9.g ft/_. Comments:
· Test Readings"

Test Readings' Elapsed Time Normalized

Clock Time Elapsed Time ,1_ Normalized Clock 'nme (h) Test Readingsmin. sec. ft. ps/ Test Readings min. sec. ft, m psi

_) Io 2,_0 I.oo I
I I
I io _ ,0o .B_ I

!3o :/.i ._5 II

i'D _,o ..7o I

I _<.Q _ ,0 ._,_ I/ bo /o,o ._ i
I IiID IO,G .5_ II
I I,.%o 17...o"":- " ._6 I
Z I,_ I%.E_ .SB I

%_ IiY,L !<_Z5 I· I
·%1"- 11,,5_' I

I._ I't',m I

/:, I1_ IC[,_o II
_r I-- 2.0,/..0 I
s i_ ?.o._; iI I
9 I- 20d,0 I
Io I-- 2._,?'3 I

IL I1_ z_,95 II
w,o ! il

· ReKlings u_ lot vafia_n8 in Barometric Pre_ ,Jrl 19/06/90

I



_1

, f. W'¢stbay Hydraulic Conductivity TestJF Field Data Sheet

Elev. Gm/nd Sfc: _ Serial No.: _ MonitoringWell No.: _ "I(._

Height MP Casing
above Ground Sfc: 7___fI Range: 0 to _ psi Project: _'/_, _ood_"__ 3

UP Casing: _ Riser Diameter(d): _, _ _. cm Test Zone No.: (,-, 7. wP

TestType: _,_r_._.- _-/,J TestZone Diameter: /_, I_ TestZone Interval: 5._- ._z_ -P_L

Operator: ' //_.-f4 Test Zone Length (L): _ -_
!

Initial Head Difference(Ho): c_.O0 _, Initial Test Reading (h): /_. _Calculated HydraulicConductivity(k): X tO'5-c_/_ ' Analysis Method: t_/vor._V

Static Water Level inTest Zone: '2 _,_:) ft/_. Comments:

Test Readings* ElapsedTime Test Readings' Normalized

Clock Time Elapsed '13me ,_ _/ Nmmali_ ClockT_e (h) Test Readings
min. sec. ft. Test Readings min. sec. ft. m psi

_l I o 18._0 I.c,Q Il
', IlO ?.0,/=_ ,_=t I

I_) '7..t,tO ,_3 I
i ,5o _, <J5 ._ i.. I ' I
I qO 7..I,'_< ._ ., I
1././'3 ?..1_.,'_o ._,o I
I[:_:) 7.Z.G5 .Sf_ I

/ I,,,_J -z,_,$o. ._6' i II
7...I 7./_.35 I

,,?... '50 _-5,O0 I
'_ I 7.._;._--_5 I

I 2.6,_5 I51 ... I
_,l _.,?.o I

/0 I _--7._o II I
_:_ I 7.._._o I

I I
I I
I I
I !

'Reachingsu_ forvariadonsinBamm4=ioPm_um __90



I

f VI/¢stbay Hydraulic Conductivity Test
FieldDataSheet

Elev.Ground Sfc: _ Serial No.: '"" MonitoringWell No.: _4,t,_

Height MP Casing
above Ground Sfc: 2 _- Range: 0 to _ psi Project: _/_. _'/,_ _,,_,_

Elev.top of _Z_ _.(-"_MPCasing: _ Riser Diameter(d): _ ,_, i_. cm Test Zone No.:

Test Type: _r_ I_J Test Zone Diameter: 1'7 /' Test Zone Interval: :::TztJ- _z_l,.. "rc_

Operator: /_/1_(..///_r/l_ Test Zone Length (L): /.f/ _L

Initial Head Difference(Ho): _,_ jo_l Initial Test Reading(h): _,1,2.O

CalculatedHydraulicConductivity (k): _ XIO-_ _/._ Analysis Method: ,J-/VoS_-v'

StaticWater Level in Test Zone: 2,_._ ft.,m'"'_Y'. Comments:

TestReadings' Test Readings' Normalized

Clock 'nme Elapsed3qme /_ Normalized Elapsed lqme (h) Test Readingsmin. sec. fL _ Test Readings ClockTame min. sec. ft. m psi

lO 7_i._ /.oo II I
I _) '_t,l,<- ,81 I
120 _%.5o .6q I
130 z,_,15 ./,o II I

leo 2_,Z_ ./.f_ I

I I
i?_ zS.Zo .35 I
I qo 2_ .90 ,7._ I

2. I 2 9,?;o ._ I
I

2.'/-t_II '7._._o I
31 2._,/.O I
44 I ?.g,t.L_' I

i 2s.s8 II I
_, I 20,b0 I
?

i i'_ I I
_"_ I z_._ I

I I
I I
I I
I I ,

·Readings ufx=ortecledfor varialioea in Bammet_ioPre_apum 19/06/90



I

I4/¢stba)/ Hydraulic Conductivity Test
FieldDataSheet

Elev.Gro/undafc: _ Serial NO.: _' MonitoringWell i_/o.: _/_"/0

Height MP Casing
aboveGround Sfc: '7., '_ Range: 0 to _ psi Project:. _/... Z_ /_'/_,S

MP Casing: _ Riser Diameter(d): 5.0 ./em Test Zone No.: _' C_/.f
Test Type: _I_/_. J_" Test Zone Diameter: /7-- // Test Zone Interval: _Jri- _C)_ ,_.L

Operator: _ / btrA( Test Zone Length (L): _Z

Initial Head Difference(Ho): iS, _, p-%l Initial Test Reading (h): I_,//-/
CalculatedHydraulicConductivity (k): _ _(iz3-$ C._{$ Analysis Method: /'//t_r_/eV'

StaticWater Level in Test Zone: '_ _ ft._. Comments:

Test Readings' Normalizod ClockT_te ElapsedTam Test Readings' Normalized
ClockTime ElapsedTime (h) Test Readings min. sec,. (h) Test Readings

min. sec. ft. m psi ft. m psi

ID i$:,.tq /,oo l.a_ :5_._3I
I _0 Iq._o .fi j ioo _ 40
I 2_ '2o,f.c) .8:5 I

{ ' I'to ZT..,qo . v$ I
I.._o 25.2o ._ I
I/._3 ZS.qO ._,q I
_-_ z4._ ._ I
{{qc) Z_,_<) ,_l {
117.0 %?/aD. .Z_O I

[l<.o z'r_0 {' '' I

12.10 _o,_o I
I

i_'k_o_'z._ I
13_43 _ ,10 I

,
I_O %%._ I
_ _,_, I

'Readings u_ for varia_ in B_ Pmuure 19/06/90



14/¢stbay HydraulicConductivityTest
,_r FieldDataSheet

Datum: '_'_ _,_:_ ProbeType: AJLq' Date: T{3u_ ,lllq'_ JobNo.: _)_3
Elev. Ground Sic: -- Serial No.: _ MonitoringWell No.: I_ -_0

Height MP Casing
above Ground Sfc: '2. _'lr Range: 0 to _" psi Project: EL .._o_0 _(,_-_

Elev.top of _ )MP Casing: -'" Riser Diameter(d): ,_ cm Test Zone No.: F 010 I

Test Type: _o_,._l( _" Test ZoneDiameter: I_ t/ Test Zone Interval: _1_-- I(_Z_ __-

Operator: _.C. !]_..Iv_ Test Zone Length (L): 28 _'.L
Initial Head Difference(Ho): __,4,}_' InitialTest Reading(h): _, I Z-

CalculatedHydraulicConductivity (k): _ XI_'fi C_/[. Analysis Method: _/I.4_v'A_-.V
I

StaticWater Level in Test Zone: _g._Z_' ft. i_/_ Comments:

Test Readings' Normalized ClockTime ElapsedTime Test Readings* Normalized
ClockTime ElapsedTime (h) Test Readings min. sec. (h) Test Readings

min. sec. ft. m psi ft. m psi

lo /o_%t'_ f.oo II I
iio 5'_,OO -75 I

I?._o <_'__x._ .Sq I
I_ S'o .oo /_ II ' I

I_ /-f/t,6o · _5 I

I_ _l,'_P .. ,129 I
qo _o,_o .o_8 I

il/Z) _'1,5o ._?, I
I,

I
I_ _,_5 I

i I
I I
I I
I I
I I
I I
I I

'Readings uncom)ctedt_ varia_on_ in BarometricPre,mute 19/06/90
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' Wcstba?m.-' m MPSystem Pumping Portsll_ -' _J' Instruments Ina. /

Clie.t: B_/J' Job.o.: _,_ .
Project/LocatiOn:EZ _ro /l___d-_. Technician(s):_ /_&_.

BoreholeNo.: 19_d_O Date: '_ _
Dri11 Type:

DrillFluid: _

Zone No.: A _5'_' ) Interval Length: --
Hole Size: _'L" Interval Depth: .9.__.:_ ..D_'

Elevation Head(wrt G.S.): _ /} -_4

RecommendedMinimum Extraction: S_ /_,_,j_tp_,/e,4-__ _

Date/Time Pumping Port Opened: _ |'3/_ Closed: _ L_b_
PumpType: 47_rvr,

Pumping History

Volume Cumulative Pumping _H Comments
Date Time Pumped Volume Rate

8:_ --- _ .= 2'/,._ d_

_'.oo ' ..cc) /Os) z t% E,_. c,t_,-

i i

i

i

ii

m

J
Apparent Transmissivity: T ·



' Westbay_"'--- eu.Pz.GLOG
Mm' . !J

_---';' --_' Instruments Inc. / MPSystem Pumping Ports

Project/L_catiofi:. 1 "EL _ m[J_ Technician(s): b_c_/I_ _.-M

BoreholeNo.: _&9-10 Date: ___ 12.1_ ,

DrillType: _----

Zone No.: _ (Lt.__._I_ IntervalLength: '-'-

HoleSize: j_it IntervalDepth: y_, _O_-

ElevationHead(wrtG.S.): _LO nOJ

RecommendedMinimumExtraction: _ _t_4w6j-:

Date/TimePumpingPort Opened: ___b, (_,/_)_ Closed: ._ _,.!
Pump Type: _J_,i_

p_ping History

Volume Cumulative Pumping AH Comments
Date Time Pumped Volume Rate

2.,'ZS 0 o _ '2GPM c,/e,,

%:o5 .So !00 t, d_

· ,i .i ,

,., ,.

! ,1,

m

i i, . i .

i II II

m · i. m , · mi

L m_

J

Apparent Transmissivity: T -



Wcstbap,
m-... mm MPSystem Pumping Ports_,, -' _F ' Instruments Inc. /

Client: _ J_ Job No.: _ _

Project/Locatlyon:EL_ _4¢_S Technician(s): /_G_4 /_¢

BoreholeNo.: I_-IO Date: ._^. J_/ c_

Dri11 Type:

DrillFluid: /_
t

Zone No.: C ,F_lz _J'_ IntervalLength: ----

Hole Size: \T_" ' / IntervalDepth: _:)2. *OJr

ElevationHead(wrtG.S.): .%_ _-_

RecommendedMinimumExtraction: _q_ P_j&_
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[ MOSDAX Data Report (c) WESTBAY INSTRUMENTS 1990-1992

DaCe Of Report: Moa Jan 25 17:16:11 1993

Company Name: Beylik Drilling Inc.
Project Name: MCAS E1 Toro
Well ID: MW 10

Well Description:
Well Elevation: 0.00 (ft.)

Probe Information

Logical Probe-1 - Serial #: 1031 - Description: MOSDAX

Port Information

Port #:00 - Description ATMOSPHERIC - Depth 0.0 (fa) - ACF 1 0
Port #:01 - Description LQAI - Depth 1020 0 (ac) - ACF 1 0
Port #:02 - Description ZONE #1 - Depth 1005 0 (ac) - ACF 1 0
Port #:03 - Description SQA1 - Depth 990 0 (ac) - ACF 1 0
Port #:04 - Description LQA2 - Depth 904 0 (ac) - ACF 1 0

Port #:05 - Description ZONE #2 - Depth 889 0 (ac) - ACF 1 0
Port #:06 - Description SQA2 - Depth 874 0 (ft.) - ACF 1 0
Port #:07 - Description LQA3 - Depth 770 0 (ft.) - ACF 1 0

Port #:08 - Description ZONE #3 - Depth 755 0 (fa) - ACF 1 0
Port #:09 - Description SQA 3 - Depth 740 0 (ac) - ACF 1 0
Port #:10 - Description LQA4 - Depth 582 0 (ac) - ACF 1.0
Port #:11 - Description ZONE #& - Depth 567.0 (fa) - ACF 1.0

Port #:12 - Description SQA_ - Depth 552.0 (ac) - ACF 1.0
Port #:13 - Description LQA5 - Depth 447.0 (ac) - ACF 1.0
Porc #:14 - Description ZONE #5 - Depth 432.0 (fa) - ACF 1.0
Port #:15 - Description SQA5 - Depth 417.0 (ac) - ACF 1.0

Port #:16 - Description LQA6 - Depth 237.0 (ft.) - ACF 1.0
PorC #:17 - Description ZONE #6 - Depth 222.0 (ft.) - ACF 1.0
Port #:18 - Descriptlon SQA6 - Depth 207.0 (ft.) - ACF 1.0

HOSDAXData ieporc~ PAGE01
?IRE POi? PIEZDP DEPT_
DATE DESCRIPTION (ft.) (ft.)

Sat Jan 09 15:41:561993 LQAI -96.05 1020.09
sacJaRO915:61:561993 ZONEr .38.83 10e5.00
SaC Jan 09 15:61:$6 1993 SQkl -61.66 990.0_
satJn 0915:61:56L993 LQA2-39.57 906.00
Sat Jan0915:61:561993 ZONE! .33.10 889.09
Sat Jla 09 15:61:56 1993 SQA2-61.71 876.00
Sat Jan 0915:61:561993 LqA3 -30.91 779.0_
SatJan0915:46:5_1993 ZONED -28.53 755.00
Sit Jan0915:51:391993 $QA3 -60.35 7A0.09
SICJiB0916:00:111993 LQA6-Z5.04 582.90
SaCJla 0916:05:581993 ZONEC -27.16 567.00
SatJan0916:10:551993 SQA4.66.25 552.00
Sit JiB0916:17:561993 LQA5.25.08 667.00

Colle. c,'VP,._lIc:)7: SaCJan0916:21:571993 ZONEB -19.97 532.00

_f,.?l_ C)f_' - O?/OI,/q3 Sat JaB0916:25:261993 SQA5 -61.38 &17.09. SacJan0916:29:171993 LQA6 -50.67 237.00
Sat Jam0916:32:601993 ZONEA 1.09 222.00

..,mu,. SaCJan0916:37:591993 SQA6-64.36 207.00
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MULTIPLE-LEVEL GROUND WATER MONITORING

WITH THE MP SYSTEM*

W.H. Black, H.R. Smith and F.D. Patton

Westbay Instruments L=d.
North Vancouver, B.C.

Abstract

Defining the extent of a groundwater contaminant plume in geologic

materials requires a three-dimensional array of sampling points. Such an

array is commonly installed by placing a single access tube and inlet
screen in each of a series of borehoies. With this method, the number of

sampling points at a given site is generally limited by the high cost of

drilling. An alternative is to ins=all monitoring points at many levels

in each drillhole. Multiple-level monitoring can provide increased data

density and therefore an improved understanding of site conditions. This

paper describes how the MP System, one type of multiple-level monitoring
well, is installed and operated. Field quality control procedures, 1) to

verify the integrity of the access tube, inlet valves and screens, and
drillhole seals, and 2) to confirm the operation of measuring and sampling

equipment, are also discussed.

Introduction

When ground water contaminant plumes are suspected of haVLng

significant depth as well as lateral distribution, a three-dimensional

array of monitoring points is needed to identify and Characterize such

plumes. Thus, ground water data must be obtained from a number of
different locations and from a number of different depths at each

location. As a result, either a large number of drillholes are required,

each with a separate instrument installed, or instruments must be combined

and installed at multiple levels in each of a smaller number of
drillholes.

Reprint from Proceedings of the NWWA-AGU Conference on Surface and Borehole

Geophysical Methods and Groundwater Instrumentation. Denver, Co.,

October 15-17, 1986, pp 41-61.

* Revised May 29, 1989. See Page 56.
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Multiple-level ground water monitoring devices have been described

by many writers including: Hansen and Harris (1974), Pickens et al.

(1978), Patton (1979, 1983 and 1984), Cherry and Johnson (1982), Williams

(1982), Barvenik and Cadwagan (1983), Davison (1984), Smith et al. (1984),

Novakowski et al. (1985) and Molz ec al. (1986). Patton and Smith (1986)

proposed a classification of multiple-level ground water monitoring wells.

Rehtlane and Patton (1982), Barvenik and Cadwagan (1983) and Nazar et al.

(1984) have addressed some of the advantages to schedules and costs which

can result when multiple-level monitoring devices are used to reduce the

number of drillholes required. More important, however, are the technical

advantages that accrue from the increased data density and from the field

verification procedures that are available.

The basic requirements of any ground water monitoring system are

that it provide the user with the ability to measure fluid pressure, purge

the monitoring zone prior to sampling, obtain fluid samples, and undertake

standard hydrogeologic tests, such as permeability tests and tracer tests.

In addition, quality assurance plans for groundwater monitoring programs

have led to a requirement for periodic testing and calibration of all

aspects of ground water monitoring devices.

Quality assurance plans normally require field verification tests

immediately following installation and again at periodic intervals during

the operating lifetime of the installation. Not all ground water

monitoring devices allow extensive field verification tests to be carried

out. However, some types of multiple-level monitoring instruments, such

as the MP System developed by Westbay Instruments L_d., were designed with
field verification tests in mind (Patton and Smith, 1986). With such

systems, questions of data quality can be readily addressed.

General Description of the MP System

The MP System is a modular multiple-leVel ground water monitoring

device employing a single, closed access tube with valved ports. The

valved ports are used to provide access to several different levels of a

drillhole in a single well casing. The modular design permits as many

monitoring zones as desired to be established in a drillhole. Furthermore,

at the time of installation, zones may be added or modified without

affecting other zones or significantly complicating the installation.

The MP System consists of casing components, which are permanently

installed in the drillhole, portable pressure measurement and sampling

probes, and specialized tools. The casing components include casing

sections of various lengths, regular couplings, two types of valved port

couplings with different capabilities, and packers, which seal the annulus

between the monitoring zones. The MP System has been used in many

different geologic and climatic environments in drillholes ranging from a

few feet to 4,000 ft (1,200 m).

Casing Components

The casing components of the MP System are made in either plastic or
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stainless steel. The descriptions that follow apply to both types of

materials. Most of the components referred to are shown in Figures 1 and
2.

Casing

MP casing is supplied in a number of different lengths to provide

flexibility in establishing the position of monitoring zones and

associated seals in the drillhole. Common nominal casing lengths are 5 ft

(1.5 m) and 10 ft (3.0 m). Actual casing lengths are less than the

nominal lengths to account for the lengths of the couplings. The casing
ends are machined to mate with MP System couplings.

Telescoping casing sections are used to protect the casing string
from damage when ground movements are anticipated or where measurements of

vertical displacements are desired.

Regular Couplings and End Caps

MP regular couplings are used to connect casing lengths where valved

couplings are not required. The couplings incorporate O-rings for a
positive hydraulic seal. A flexible shear rod assures a tensile

connection. No adhesives are used when joining casings and couplings.
Regular couplings incorporate an internal, helical shoulder for the

accurate location of probes and tools in the well. End caps are placed on

the bottom of a casing string. They also incorporate an O-ring seal so

that the entire casing string is hydraulically sealed during installation.

End caps are frequently used to seal the top of the casing between
monitoring periods.

Valved Couplings

There are two types of valved couplings, measurement port couplings

and pumping port couplings. Measurement port couplings (or measurement

ports) are used where pressure measurements and fluid samples are

required. In addition to the features of a regular coupling, measurement

ports incorporate a valve in the wall of the coupling, a leaf spring which

normally holds the valve closed, and a cover plate which holds the spring
in place. When the valve is opened, an access port is provided for the

ground water to enter the coupling.

Pumping port couplings (or pumping ports) are used where the

injection or withdrawal of large volumes of fluid is desired (such as for

well development or hydraulic conductivity testing). Pumping ports

incorporate an interior sleeve valve, sealed by O-rings, which can be

moved to expose or cover slots that allow ground water to pass through the

wall of the coupling. A screen is normally fastened around the coupling
outside the slots.

Seals

Uhen there are many monitoring zones in a single drillhole, multiple

seals are required to prevent fluid migration from one zone to another
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Figure 1. MP System installation with monitoring

zones isolated by packers.
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along the annular opening be=ween the drillhole wall and the casing.

Placement of these seals can be difficult with any ground wa=er monitoring

device. However, considerable success has been achieved wi_h cwo _/pes of

seals used with r/%e MP System, provided each is combined with specific
drilling and placement met_hods.

With the MP System seals can be obtained by: a) using hydraulic

(wa=er) inflatable packers or b) backfilling with alternating layers of

sand and bentonite or grout. A drillhole containing the MP System with
packers is shown in Figure 1. A single measurement zone where the MP

System is completed by backfilling is shown in Figure 2. Both sealing
me=hods are possible in most environments, buc in some si_zations one or

the ocher may be preferred.

Hydraulic Inflatable Packers

MP casing packers incorporate an expandable gland mounted over a
standard length of MP casing and a one-way valve chat allows fluid Co

travel through the wall of the casing into the packer and prevents chis

fluid from flowing back ouc of the packer. Gland lengths are typically 3

fc ('1 m), although short glands are available which would permit

monitoring zones to be placed as close as every 1.5 ft (0.46 m).

Packers are recommended for: a) small diameter drtllholes (those

too small for good quality backfilling to be achieved), b) deep
drillholes, and c) sealing against significant flows (e.g., flowing
artesian conditions) in =he drillhole. When packers are used, field
labour is reduced since packer inflation is generally much faster than
backfilling.

Backfilling is recommended for: a) large diameter drillholes, b)
shallow drillholes, c) drillholes where little or no fluid circulation is

anticipated in the hole during instalIation (i.e., when near-hydrostatic

fluid pressures or low hydraulic conductivity is present over r_he length

of the drillhole), and d) where packer gland materials are incompatible

with the chemistry of the fluids present.

Backfill seals may include bentonite and/or grout slurries,
bentonite chips or pellets or other materials wir/% a relatively low

hydraulic conductivity in comparison to that of the natural formations
present.

Screens and Filters

Where both pumping ports and measurement ports are being used and

the ports are likely to be surrounded by sand fill or collapsed geologic

material, a single well screen is generally placed over both the

measurement port coupling and pumping port coupling in each monitoring

zone as shown in Figure 2. The screen helps ensure that the zone

influenced by pumping from a pumping port coupling will extend to and

include the region surrounding the adjacent measurement port coupling.

Screen slot size and length should be chosen with a knowledge of local

site conditions. If only fluid pressure measurements are required, a

simpler fabric filter cube can be placed over the measurement port
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Figure 2. MP System monitoring zone isolated by backfilling

coupling and clamped ac either end. This filter will help maintain the
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length of the monitoring zone and protect the measurement port valve from
fine particles. The filter material should be compatible with the

chemistry of the fluids present.

Installation Procedures

Selection of Casin_ Comoonents

The valved couplings (measurement port couplings and pumping port

couplings) allow many monitoring zones to be established in a single

drillhole. Horizons of hydrogeological interest are targeted on the

basis of the best drillhole geologic and geophysical logs available. An

installation log is prepared showing the locations of the casing

components. If only fluid pressures are needed, only a measurement port

coupling is required in each monitoring zone. If sampling, fluid
withdrawal or fluid injection is anticipated, both a pumping port coupling

and a measurement port coupling are recommended in each monitoring zone.

This is the case illustrated in Figures I and 2.

The casing lengths are chosen based on the desired locations of the

monitoring zones and sealing elements. This requires an interpretation of

the hydrogeologic conditions anticipated in each drillhole. Caliper logs

and TV logs can be useful in selecting packer locations.

If consolidation or heave is expected along the borehole axis,

telescoping casing sections may be used to minimize the opportunity for

compressional or tensile forces to damage the casing.

HP Casing Installation

The downhole MP System components - casing, couplings and packers-

are laid out at the site of the proposed monitoring well in accordance

with the casing installation log. At that time, any last minute

adjustments required to make the positions of the monitoring zones and

seals match hydrogeologic details of the drillhole are completed and the

appropriate revisions made to the installation log.

Nex t , the required coupling is attached to the top of each length of

casing. The casing layout is checked again for compliance with the

installation log. The casing string is then assembled by lowering the

casing segments into the drillhole and attaching each successive segment

to the adjacent coupling one at a time.

In collapsing soil and poor quality rock, MP casing with packers and

screens may be installed inside 3 inch (76 mm) I.D. (H-size) wireline
drill rods or equivalent. An H-size drill bit will result in a 4 inch

(100 mm) drillhole. In noncollapsing soil and good quality rock, MP

casing with packers may be placed in open drillholes from 3 to 4-1/2

inches (76 to 115 mm) in diameter. Casing without packers can be placed

in various sizes of drillholes, with or without protective casing, as long

as the drillhole diameter (and casing) is compatible with the backfilling

method. Good backfilling techniques usually involve the use of one or

more tremie pipes. During placement of the HP System casing in holes
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where there is a high static water level, clean water may be added to the

inside of the MP casing to reduce its buoyancy.

Once the MP casing has been placed in the drillhole, the packers are

inflated (see Figure 3) or backfill is placed (see Figure 2}. If the MP

casing was lowered inside protective steel rods or casing, this casing may

be withdrawn all at once or in steps as the packer inflation or

backfilling operation proceeds. An incremental casing withdrawal can

reduce the opportunity for the drillhole wall to loosen and cave prior to

the placement of seals.

Packer Inflation

Figure 3a shows the appearance of the casing packer when it has been

placed in a drillhole before inflation. Figure 3b shows how the MP

System casing packers are individually inflated using a packer inflation

tool. This tool is lowered down the inside of the MP casing and is located

in the correct position by the location arm seating in a coupling adjacent

to the packer.

Two small packers (tool packers) are inflated. They isolate the

short segment of the casing containing the valve for the casing packer.

At a pre-set pressure, the tool injection valve opens and water is

injected into the casing packer. Figure 3c shows the inflated MP packer
after the: inflation tool has been removed.

Packer inflation proceeds from the bottom of the hole to the top.

There are no permanent inflation lines leading to each packer which would

compromise the sealing conditions of adjacent packers. As a result, there

is effectively no limit to the number of packers that can be placed in a

drillhole apart from the finite limitations of packer length and drillhole

depth.

Development of Monitoring Zones

The strategy for developing the monitoring zones may vary depending

on site conditions. Figure A shows a typical sequence of events in

developing measurement zones. Figure Aa shows a typical drillhole

environment where the invasion of drilling fluids and/or the circulation

of formation fluids has caused ground water adjacent to the drillhole to

be nonrepresentative of the formation fluid. Once the casing and annular

seals (packer seals are shown in Figure Ab) have been installed, the

development of the monitoring zones can proceed. Monitoring zones can be

developed individually or several at a time (as shown in Figure Ac).

Individual hydrogeologists and hydrochemists may prefer different

development techniques depending upon local conditions. However, the

development procedures are essentially the same as would be used for a

single standpipe piezometer. One procedure which has been successfully
used is described below.

1) An acceptable and convenient tracer is added to the drill fluid

during drilling.
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Figure 3. Steps in the inflation of an MP System packer.
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Figure 4. Typical sequence of events in developing monitoring zones.

2) After the casing has been installed and the packers have been

inflated, the pumping ports in all or a portion of the monitoring

zones are opened with the use of an open/close tool.

3) Fluid from the inside of the MP casing is airlifted out of the hole.

During this procedure the bottom of the air lift must be kept well

above the open pumping port valves. The volume of fluid removed and

the pumping time will depend on many factors including: the drilling
method, the length of time the hole was left open prior to

completion, the hydrogeological conditions in the drillhole, and the

accuracy required. The tracer can be helpful in determining when

the pumping is completed.

4) Once the pumping has been completed, all the pumping ports except

one are closed with the used of the open/close tool. With one

pumping port open, the MP casing is hydraulically identical to a

standpipe piezometer. A small quantity of fluid may be pumped from

inside the PIP casing to complete the development of this monitoring

zone. Hydrogeologic testing of this zone and its adjacent casing
seals can be done at this time. For example, slug tests can be

undertaken to obtain transmissivity and storativity values. This

pumping port can then be closed, the next one opened and the process

repeated.
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Following development, the MP system is ready for sampling and for

pressure measurements as indicated in Figure 4d.

Operation of the Pumpin_Ports

To operate the pumping port valve, an open/close tool is used as

illustrated in Figure 5. This tool has spring-loaded "jaws" which can be

mechanically activated from _he surface. The pumping port is shown closed

in Figure Sa. To open the valve, the tool is lowered on a wireline with

the jaws extended and pointing upward (i.e., so that they will catch on

shoulders when the tool is raised). In this condition, the jaws will

spring through the couplings as the tool is lowered to just below the

desired pumping port coupling. The tool is then pulled up so that the

jaws engage the bottom shoulder of the sliding valve. By continuing to

pull up on the wireline, the valve can be opened, as in Figure 5b. Once

the valve is opened, the jaws can be collapsed into the housing and the

tool recovered. With this one valve opened, fluids can be added to or

removed from the monitoring interval by injecting or pumping from the MP

casing. Other zones may still be monitored in the normal manner using a

pressure probe or sampling probe as they will not be hydraulically

connected to the interior of the casing.

To close the pumping port coupling, the open/close tool is brought

to the surface and the housing is reversed so that the jaws point downward

(i.e., the tool will stop on exposed shoulders when the tool is lowered).

The tool is lowered to the open pumping port with the jaws collapsed into

the housing. Once the tool is located near the pumping port, the jaws are

released and the valve is closed by tapping on the top shoulder of the

sliding valve with the tool.

Testing and Monitoring

Fluid Pressure Measurements

Fluid pressure measurements can be made at each location in a

drillhole where an MP measurement port coupling has been installed. The

measurement coupling includes a helical landing ring and a leaf spring

valve which is normally closed. The fluid pressure is measured using a

pressure probe which incorporates a location arm, a backing shoe, a face

seal, and a fluid pressure transducer. These features are shown on Figure

6. The probe is operated on a cable and a readout unit at the surface

displays the transducer output. Electric pressure probes also display the

temperature of the transducer.

The following procedure is used to make fluid pressure measurements.

The probe is lowered to a point below the deepest measurement port to be

accessed. The backing shoe is briefly activated (extended). This

releases the location arm from within the probe body. The location arm

will remain out until the probe is removed from the borehole and the

location arm can be manually pushed back into the body. The probe is

raised to just above the lowest measurement port coupling and then lowered

until the location arm rests on the helical landing ring inside the

coupling. The weight of The probe will cause it to rotate into position
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Figure 5. Steps in opening an MP pumping port.
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Figure 6. Operation of an MP pressure probe.
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at the correct depth and orientation to operate the valve (Figure 6A). At

this point the pressure transducer will be measuring the fluid pressure

inside the MP casing at that depth and this reading will be displayed on
the surface data uni_.

The backing shoe is then activated. It pushes the probe to the wall

of the coupling so that the face seal on the probe seals around the

measurement port valve at the same time as the face of the probe pushes

the valve open. The transducer is now hydraulically connected to the

fluid outside the coupling and isolated from the fluid inside the casing

(Figure 6B). The reading displayed on the surface data unit will be the

fluid pressure in the formation outside the measurement port. After the

reading has been recorded, the probe backing shoe is deactivated

(retracted) and the valve in the coupling reseals. The probe will again

be measuring the fluid pressure inside the MP casing (Figure 6A).

The probe is then moved up to the next measurement port and the

procedure is repeated.

Fluid Samplin K

Fluid samples are obtained by lowering a sampling probe and sample

container to the desired measurement port coupling. As shown on Figure 7,

the sampling probe operates in similar fashion to the pressure probe

except that a ground water sample is drawn through the measurement port

coupling.

The procedure for taking a ground water sample is as follows. A

clean, empty sample container (sample bottle) is attached to the sampling

probe. The sampling valve is closed to prevent the fluid inside the MP

casing from entering the sample container. The probe and container are

lowered to below a selected measurement port coupling. The backing shoe

is briefly activated to release the location arm and the probe is then

positioned in the measurement port coupling (Figure 7A).

The backing shoe is activated and pushes the probe to the wall of

the coupling so that the face seal on the probe seals around the

measurement port valve at the same time as the face of the probe pushes

the valve open. The interior passage of the probe is now hydraulically

connected to water outside the coupling (Figure 7B).

The sampling valve in the probe is opened by the surface controls

allowing fluid from outside the measurement port to enter the sample

bottle (Figure 7C). Once the bottle is full, the sampling valve is closed

(Figure 7B), the backing shoe is deactivated (retracted) (Figure 7A) and

the sampling probe and sample bottle are pulled to the surface. The

sampling probe can then be cleaned, a clean bottle attached and the

procedure repeated.

The advantages of this discrete sampling method can be summarized as

follows:

1) The sample is drawn directly from formation fluids outside the

measurement porz and the fluids inside the casing are unlikely to be
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Casing

Sam
Probe

Location Backing

Measurement Shoe
Port Valve

MP Measurement
Port Coupling Sampling

Vaive

To Sample
Container

a) Probe Located at b) Probe Activated. c) Probe Activated.
Measurement Sampling Valve Sampling Valve
Port Coupling. Closed. Open.
Sampling Valve
Closed.

Figure 7. Operation of an MP sampling probe.

a significant factor. Therefore, there is no need for pumping a

number of well volumes prior to each sampling period. Because there

is no pumping prior to sampling, the sample is obtained with minimal

distortion of the natural ground water flow regime.

2) The lack of pumping means samples can be obtained very quickly,

often ag an average rate of one sample every 5 to 10 minutes.

3) The sample travels a short distance into a sample container,

typically from 1 to 2 ft (0.3 to 0.6 m), regardless of depth.

4) There is a greatly reduced requirement to safely dispose of purged

fluids containing contaminants.
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Several different containers can be used for samples. Samples can

be obtained which have had no contact with the atmosphere. Containers are

also available which maintain the sample at the pressure in the formation

during recovery from the well and transportation to a laboratory. Other

containers allow the sample to depressurize as it is b_oughc to the

surface.

One type of container, which is used for collecting samples for

volatile organic analysis, is illustrated in Figure 8. With this

container, the sample flows from the sampling probe through a 1/8 inch

teflon tube and stainless steel hypodermic needle directly into a 40 ml

VOA glass sample bottle. A second needle vents =he glass bottle so that a

full sample bottle can be collected. The second needle, together with the

one-way pressure relief valve, also permits flushing of formation fluids

through the sample bottle before the final sample is collected. In this

manner, VOA samples can be taken and transported to the laboratory wit/lout

ever removing the lid of the bottle and exposing the sample to the

atmosphere. 1

from sampling
probe

One-wayPressureRelief Valve
Head Space

--' Container
1/8" Teflon

·,--' Tubing

Venting Hypodermic ___

Needle

Septum
StainlessSteel

Holderfor Glass FillingHypodermic
SampleBottle .- -' Needle

Glass Sample
·, Bottle

Figure 8. Sample bottle holder containing glass VOA sample bottle.

!
More recent infon_ation has shown that sample quality will be affected un]ess
the septum which has been perforated by the need]es is rep]aced with a new,
unperforated se_:urn. Contact ',/estbay F_r Further information. (Rev. Nay, [989)
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Field Quality ¢ontrol Procedures

There are two distinctive parts to any quality assurance program.

The first involves manufacturing and testin§ procedures which avoid the

production or installation of equipment that may result in =he collection

of erroneous data. The second involves field operational procedures which

will ensure that erroneous data are not generated as a result of the

failure of borehole components or probes to function as intended. Although

the first part is necessary to allow the installation of useful monitoring

wells, the second must also be rigorously applied to identify sources of

erroneous and misleading results.

The MP System has many unique features for field quality control

which clearly separate it from other types of ground water monitoring
instrumentation. This is the result of designing components in response

to the stringent requirements of users in the fields of nuclear and

hazardous waste management.

Quality control tests are carried out at various points during the

field use of the MP System and tend to be grouped into three periods:

during installation, following installation, and during routine

monitoring.

DurinK Installation

During installation of the MP System the following operations form

part of the quality control procedures.

Drill core or cuttings and geophysical logs are carefully checked to

see that monitoring zones and annular seals are placed at the optimum

positions.

Casing components are carefully inspected to see that critical

surfaces are undama§ed, sealing O-rings are clean and in place, and

components are correctly oriented. Serial numbers of port couplings are

recorded and their position in the installation noted. These operations

tie the field quality control to production test results.

%_hen the MP casing string is lowered into the drillhole, the water

level inside the casing can be kept at a different level than the water

outside the casing. The level inside can be checked periodically to see

that no leaks have developed. Also, each joint can be pressure tested to

provide further verification of the integrity of hydraulic seals.

During inflation of each MP packer, incremental volumes and

pressures are recorded and plotted. These data allow an evaluation of

drillhole conditions and the quality of the annular seal obtained.

Followin K Installation

Immediately followin§ installation further checks are carried out to

verify the operation of the system. These include the initial pressure

profile which serves to confirm the operation of the inlet valves of The

measurement port couplin&s. Observed head differences across exterior
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casing seals direcly indicate the seal effectiveness. Where such head
differences are not observed, the annular seals can be artificially

stressed by opening a pumping port in one monitoring zone and withdrawing

or adding a slug of water from inside the casing while using the pressure

probe to observe the pressure response in the monitoring zone on the other
side of the seal.

Packers can be reinflated at any time following installation and the

pressure at which further fluid injection occurs can be compared with the

final injection pressure recorded during the initial inflation.

Durin K Routine MonitorinK

A number of quality control checks are built into the routine

monitoring procedures.

When measuring fluid pressures, the pressures measured inside the MP

casing at each measurement port are recorded immediately before and after

the measurement made through the port. These inside casing values serve a

number of purposes: 1) comparison of the two values confirms that the

transducer was operating the same way after the reading as before, 2)

comparison of the inside values from one set of measurements to the next

confirms transducer stability over the intervening time period, and 3) if

the head of fluid inside the MP casing is known, a direct field

calibration of head of water versus transducer pressure output is

obtained. In addition, when the electric pressure probe is used, the

temperature of the pressure transducer is recorded and may be used to

further correct the transducer output. Any unacceptable changes which

show up during monitoring can be checked and corrected by laboratory
calibration of the instrument.

Water sampling procedures with the MP System improve quality control

because: 1) the short flow path between the formation and the container

greatly reduces the surface area contacted by the sample, 2) the contacts

between the water sample and the at_mosphere are eliminated, and 3) when

the water level inside the MP casing can be observed during sampling and

no change is noted, this confirms that the sample obtained is from outside

the casing. Sampling methods can be varied to compare the effects of

a_mospheric contact versus no atmospheric contact and maintaining the

sample under pressure versus allowing depressurization of the sample.

During water sampling, sample blanks and spikes may be collected

using identical procedures for sampling, preservation, handling and

shipping. Travel blanks and spikes may also be collected using identical

procedures for handling, preservation and shipping. The chemical analyses

of samples obtained using the MP System may be compared with those of

samples collected by alternate means whenever desired.

Finally, the pumping port may be reopened should further purging

appear to be desirable.

For both fluid pressure and water quality data, the MP System can

provide corroborative data. That is, a high density of data can be

obtained in a single installation so that significant changes in
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piezometric pressure and/or water quality can appear as transitions.

Thus, neighboring values will corroborate one another rather than

indicating abrupt changes which would cause one to question any anomalous
values.

Conclusions

The modular nature of the MP System permits a large number of

monitoring zones to be accessed through valves placed inside a single

closed tube or casing installed in a single drillhole. Such a

monitoring system can provide a detailed view of the variation of

piezometric pressure and water quality with depth. The valved couplings
permit purging of the well before sampling and allow all standard

hydrogeologic tests to be carried out in each zone. The valves also permit

an evaluation of the condition of exterior casing seals at any time after
installation. Casing packers allow multiple seals to be established

easily and quickly, providing the required hydraulic isolation of each

monitoring zone. The modular design of the downhole components means the

number and location of monitoring zones and seals can be modified on the
basis of the best information available in the field at the time of

installation. The exact depth of monitoring zones need not be known when

equipment is purchased.

Field quality control procedures have been established which permit

the quality of a well installation and the proper operation of testing and

sampling procedures and equipment to be routinely verified. Thus, ground

water data and the additional data required to define the quali_y of the

field data can be routinely collected. Furthermore, when a high density

of ground water monitoring zones are installed by using multiple-level

monitoring wells, the redundant monitoring points can provide important
corroborative field data to an extent which is seldom available with

single level monitoring wells.
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Appendix H

RISK ASSESSMENT DOCUMENTATION

Appendix H contains the supporting documentation for the Preliminary Baseliae Risk

Assessment presented in Section 7.0.

Appendix H1, Risk Assessment Methodology, provides the detailed methodology for

developing risk-based concentrations that are expected to be protective of human

health. Appendix H2, Risk-Based Concentration Calculations, contains the spread-

sheets used in calculating the risk-based concentrations for the exposure scenarios

developed in the Preliminary Human Health Baseline Risk Assessment (Section 7.1).

Appendix H3 summarizes and evaluates the toxicity information used in the ecological

assessment of potential impact to terrestrial mammals (Section 7.2). Appendix H4

contains a tabular listing of expected species of amphibious, birds, reptiles, and

mammals at MCAS El Toro.
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Appendix H1

HUMAN HEALTH: RISK ASSESSMENT METHODOLOGY

(CALCULATION OF RISK-BASED CONCENTRATIONS)

4

H1.1 Introduction

This appendix presents methodologies used to calculate risk-based concentrations.

The specific guidance documents used in preparing this methodology are:

. RiskAssessmentGuidanceforSuperfund(RAGS),VolumeI: Developmentof Risk-
BasedPreliminaryRemediationGoals, Part B, Publication 9285.7-01B (EPA,1991)

° Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health
EvaluationManual, Part A, EPAJ540/1-89/002(EPA, 1989)

Risk-based concentrations are calculated to account for both noncancer and cancer

health effects. The equations used to calculate chemical intakes and increased lifetime

cancer risks from chemical concentrations are rearranged to solve for the chemical

concentration equal to a specified risk level. In this preliminary risk assessment, the

increased lifetime cancer risk level range is 10-4 to 1 x 10-6 for chemicals with cancer

effects in each medium (such as air or groundwater). Similarly for chemicals with

noncancer effects, the target hazard index has been set to 1.0 for each chemical in a

particular medium.

The exposure parameters used to calculate the risk-based concentrations are selected

to reflect both site-specific factors and Reasonable Maximum Exposure (RME)

conditions (EPA, 1991a). Exposure parameters and toxicity values used to calculate

risk-based concentrations for MCAS El Toro are presented in Subsection 7.1.

H1.2 Risk-Based Concentrations for Residential Groundwater Use

For residential land use, risks from chemicals in water are assumed to be related to

exposures via ingestion and, for volatile organic compounds (VOCs), inhalation of

concentrations in air that have desorbed from water. Inhalation of chemicals volatilized

from water is assumed to be applicable only for chemicals with a Henry's Law constant
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(HLC) greater than 10'5 atm-m3/mole and a molecular weight (MW) of less than

200 g/mole (See Section 7.0, Table 7-9 for chemical-specific HCLs and MWs). Risk-

based concentrations in groundwater for chemicals without these properties are

calculated only for ingestion exposure. Exposure to chemicals in water can occur via

dermal absorption. Intake from dermal absorption is relatively smaller as compared with

intake from ingestion or inhalation and has not been calculated in this preliminary risk

assessment.

Risk-based concentrations for chemicals with cancer effects are calculated using the

following equation:

TR x BW x AT x 365 days/yearC=
EFx EDx[(SF/x Kx IR,,)+(SFoxIRw)]

Where:

Parameter Description Units

C Chemical concentration in water mg/L
TR Target increased lifetime cancer risk (unitless)
SF. Inhalation slope factor (rog/kg-day)-!
SFj_ Oral slope factor (mg/kg-day) -1
BV_ Body weight kg
AT Averaging time years
EF Exposure frequency days/year
ED Exposure duration y_ars
IRa Daily inhalation rate m"'/day
IP_ Daily water ingestion rate L/day
K' Volatilization factor (unitless)

Risk-based concentrations for chemicals with noncancer effects are calculated using the

following equation:

10020988.SC0\93\LM-5/2 H1-2
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C = TH/x BW x AT x 365day_fyear

i

Where:

Parameter Description Units

C Chemical concentration in water mg/L
THI Target Hazard Index (unitless)
RfD._ Inhalation Reference Dose rog/kg-day
RfDn Oral Reference Dose mg/kg-day
BW' Body weight kg
AT Averaging time years
EF Exposure frequency days/year
ED Exposure duration y_ars
IRa Daily inhalation rate m'"/day
I1:_ Daily water ingestion rate L/day
K' Volatilization factor (unitless)

The volatilization factor (K) characterizes the relationship between chemical

concentration in household water and the average concentration of the volatilized

chemical in air. EPA (1991a) states that the value for K is derived using data developed

by Andelman (1990). Andelman states that this value is estimated using a simple

predictive equation based on a one-compartment indoor air model; this model describes

the range of average indoor air concentrations that are likely to be encountered from a

chemical volatilizing at an average rate of 50 percent from all water uses. Volatilization

rates for VOCs from water range from 30 to 90 percent, depending upon water use.

The relationship obtained from this model is (Andelman, 1990; Andelman et al., 1987):

C, = 0.1 x 10-4Cw

to

Ce ---5 x 10'4C.,

10020988.$CO\93\LM-5/2 H1-3
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where Ca is the average indoor air concentration (mg/L) generated by the

corresponding average water concentration, Cw (mg/L). Thus, a water concentration of

1 mg/L would be expected to generate a concentration of between 0.00001 and 0.0005

mg/L in air in the home (Andelman, 1990). A correction factor of 1,000 I./m3 is used to

convert the concentrations in air to mg/m3. Other studies (McKone, 1987) have

predicted similar estimated household air concentrations for different VOCs, with values

of Ca ranging from 0.00002 to 0.00012 mg/L for a Cw of 1 mg/L (Andelman, 1990).

H1.3 Risk-Based Concentrations for Surface Water-.Dermal Contact with Water

In addition to incidental ingestion, opportunities for dermal contact could occur during

recreational use of surface water. The permeability of skin to chemicals in water is

represented by a permeability coefficient (Kp). Other factors affecting the magnitude of
chemical absorption are the exposed skin surface area and the duration that the skin is

in contact with contaminated water.

Risk-based concentrations for chemicals with cancer effects are calculated using the

following equation:

C = TRx BW x AT x 365 days/year

$F°×$AxK'xETxEFxEDxl 1,0001Lc_ns/

Where:

Parameter Description Units

C Chemical concentration in water mg/L

TR Target increased lifetime cancer risk (unitless)

SF0 Oral slope factor (mg/kg-day) '1

BW Body weight kg

AT Averaging time years

EF Exposure frequency days/year
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Parameter Description Units

ED Exposure duration years

ET Exposure time per day hours/day

SA Exposed skin surface area cm2

Kp Permeability constant cm/hr

Risk-based concentrations for chemicals with noncancer effects are calculated using the

following equation:

THIx BW x AT x 365 days/yearC=

RFDo

Where:

Parameter Description Units

C Chemical concentration in water mg/L
THI Target increased lifetime cancer risk unitless

RFD_ Oral Reference Dose mg/kg-day
BWu Body weight kg
AT Averaging time years
EF Exposure frequency days/year
ED Exposure duration years

ET Exposure time per day hours_ay
SA Exposed skin surface area cm--

Kp Permeability constant cm/hr

H1.4 Risk-Based Concentrations for Soil/Sediment-.Residential Setting

Risk-based concentrations for chemicals in soil/sediment are calculated assuming that

exposure occurs from ingestion of soil/sediment, inhalation of VOCs emitted from

soil/sediment, inhalation of chemicals in dust suspended from soil/sediment, and dermal

contact with soil or sediment.
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Incidental Ingestion - Residential Setting

Soil ingestion rates are greater for children than adults. Higher soil ingestion rates in

children coupled with lower body weights mean that rates of exposure to contaminants

in soil are higher for children than adults (however, this higher exposure would occur

over a shorter duration of time). Therefore, an age-adjusted soil ingestion factor is used

in this equation to account for the differences in daily soil ingestion rates, body weights,

and exposure durations between children (ages 1 to 6 years) and adults (ages 7 to 31

years). The soil ingestion rates for these two age ranges are time-weighted by the

duration of exposure (6 years for children and 24 years for adults) and normalized to

body weight to calculate the soil ingestion factor:

IF_,_j, - IR1xED1 + IR2x ED2BW1

Where:

Parameter Description Units

_Ov_1 Age-adjusted soil ingestion factor mg-yr/kg-dayIF dj Average body weight from ages 1-6 kg
BW Average body weight from ages 7-31 kg
ED2 Exposure duration from ages 1-6 years
ED1 Exposure duration from ages 7-31 years
IR2 Soil ingestion rate from ages 1-6 mg/day
IR; Soil ingestion rate from ages 7-31 mg/day

This factor is then inserted into the intake equation to calculate risk-based

concentrations in soil associated with residential land uses.

Risk-based concentrations for chemicals with cancer effects are calculated using the

following equation:
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C = .TR x AT x 365days/year
$Fox10'ekgJrngx EFx IF_ I

/

Where:

Parameter Description Units

C Chemical concentration in water mg/L
TR Target increased lifetime cancer risk unitless
SF Oral slope factor (mg/kg-day) -1
BV_ Body weight kg
AT Averaging time years
EF Exposure frequency days/year

IFsoil/adj Age-adjusted soil ingestion factor mg-yr/kg-day

Risk-based concentrations for chemicals with noncancer effects are calculated using the

following equation:

C - THI x BW x AT x 365 days/year

10-6kg/mgxEFx I x IF,M,dj
RfDo

Where:

Parameter Description Units

C Chemical concentration in water mg/L
THI Target Hazard Index (unitless)

RfD0 Oral Reference Dose mg/kg-day
AT Averaging time years
EF Exposure frequency days/year

IFsoil/adj Age-adjusted soil ingestion factor mg-yr/kg-day

H1.5.1 Inhalation of VOCs and Airborne Particulates--Residential Setting

Inhalation of chemicals emitted from soil may be a pathway of exposure from a

site. Volatile organic compounds (VOCs) could diffuse through soil and be

emitted from the surface into the air. Contaminants in exposed soil could become
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suspended in the air as windblown dust or by mechanical disturbance, such as

driving over unpaved surfaces, grading, or excavation. There may be a greater

potential for contaminant emissions from soil for commercial/industrial land uses,

where there is a greater potential for disturbance of soil. However, inhalation of

VOCs and particulates from soil is a plausible exposure pathway for residential

land use (for example, if residential housing is placed over VOCs in soil).

The relationships between concentrations of VOCs in soil and volatilized

chemicals in air is expressed with a volatilization factor (VF). The relationship of

chemicals adsorbed to soil and concentrations of respirable particles in air is

expressed with a particulate emission factor (PEF). These two factors are

developed on a chemical-specific basis, as described in the following sections.

H1.5.1.1 Soil to Air Volatilization Factor

Concentrations in air associated with volatilization of chemicals from soil were

estimated using modeling techniques developed for PCBs in soil by EPA (Hwang

and Falco, 1986; EPA, 1986). In calculating chemical concentrations in air, the

initial task is to estimate the emissions rates from soil. Since the chemical

concentrations in soil will change over time, as the chemical undergoes

biodegradation or is depleted by volatilization from soil, the instantaneous (or

transient) emission rate is obtained by solving a partial differential equation based

on a chemical mass balance in the soil column. Integration of this equation

resulted in a formula that is used to calculate the average emission rate over a

specific period of time. The concentration in air from emissions from a specified

area of contaminated soil is then estimated using a box model.

The assumptions inherent in this emissions model are:

° Concentration of contaminant is assumed at or below saturation. There is no

free product (pure liquid phase) in the soil.

· Contaminant concentration is assumed to be homogenous laterally and

vertically throughout the area
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· There is no clean layer of soil over the contamination

The emissions model and the box model are then combined to estimate the VF,

as follows (EPA, 1992):

VI= = LSx Vx h x (. x= x 7)°'S
A 2xO,_xP, xK_xlO-Skg/g

Where

{Z =

t K=sP_ )

Default values have been identified for the parameters in these two equations.

However, site-specific values should be used when they are available.

Parameter Description Units DefaultValue

VF Volatilization factor m3/kg Calculated

LS Length of side of contaminated area m 45 (default)

V Wind speed in box m/s 2.25 (default)

h Box height m 2 (default)

A Area of contamination m2 2,025 (default)

Dei Effective diffusivity cm2/s Calculated

Pa 'rTrue"soil porosity unitless Calculated

Kas Soil/air partition coefficient g/cm3 Calculated

Ps Soil particulate density g/cm3 2.65

T Exposure interval s 7.9 x 108

Di Molecular diffusivity in air cm2/s Chemical-specific

H Henry's Law constant unitless Chemical-specific
(Nondimensional)

Kd Soil/water partition coefficient cm3/g Calculated

Koc Organic carbon coefficient cm3/g Chemical-specific
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Parameter Description Units DefaultValue

foc Soil organic carbon content unitless 0.02 (default)
(fraction)

Several of the parameters used in the equation for the VF are calculated'Values.

The calculation of these values is presented below.

Effective diffusivity (Dei) is calculated as follows:

D_ = Di x (P_"_IPt 2)

Values for Di are available for several VOCs either from EPA, 1988 or Shen, 1981.

For chemicals without tabulated values of Di, values can be calculated using one

of the methods presented in Lyman et al., 1990. The value for "true" soil porosity

(air-filled soil porosity) is estimated as follows:

P,=P,-MB

Where:

Pt = total porosity in soil

M = soil moisture content

B = the soil bulk density

The soil/air partition coefficient is calculated as follows:
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H

where Kd is calculated from the chemical-specific organic matter constant (Koc)

and the fraction of organic carbon in soil as follows:

Kd=

Koc values may be tabulated in the literature, or may be calculated from the

chemical-specific octanol/water partition coefficient (Kow) using one of the

methods presented in Lyman et al., 1990.

H1.5.1.2 Particulate Emissions Factor.

The PEF relates the chemical concentration in soil with concentrations in

respirable particles in air due to windblown dust emissions. This relationship has

been derived by EPA, 1985. This emissions model is considered to provide a

conservative estimate of potential inhalation exposure associated with particulate

emissions, because conditions at most sites would tend to limit windblown dust

(i.e., less erodible surfaces). Note, however, that this model does not account for

emissions from mechanical disturbances such as driving over unpaved surfaces

or excavation.

The PEF is estimated as follows:

PEF = LSx Vx hx3,600s/hr x 1,000g/kg

0.036 x (1 - v)x xF(x)

Using the default values, the PEF is calculated to be 4.63 x 109 m3/kg. The

default values provide an emissions flux for a specific type of unlimited reservoir

surface. This equation can be used to calculate a flux value more representative
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TM'CT0145 CLE-C01-01F145-B18-O001

of site conditions, if site-specific data are available. EPA, 1985 should be

consulted for selecting appropriate values for the parameters v, Um, Ut and F(x).

The default values for the parameters in the PEF equation are as follows:

Parameter Description Units DefaultValue

PEF Particulate emission factor m3/kg 4.63 x 109

LS Length of side of contaminated area m 45 (default)

V Wind speed in box m/s 2.25 (default)

h Box height m 2 (default)

A Area of contamination m2 2,025 (default)

0.036 Respirable fraction of windblown dust g/m2-hr --

v Fraction of vegetative cover unitless 0 (default)

Um Mean annual wind speed m/s 4.5 (default)

Ut Equivalent threshold friction velocity at m/s 12.8 (default)
1Om

F(x) Function dependent upon Um/Ut unitless 0.0497

Risk-based concentrations in air for chemicals with cancer effects are calculated

using the following equation:

TR x BW x AT x 365days/yearC=

( +J-I
$F_ x ED x EF x IR= x t,VI= PEFJ

Where:

Parameter Description Units Value

C Chemical concentration in soil rog/kg Calculated

TR Target increased lifetime cancer unitless 10-6
risk
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Parameter Description Units Value

SFi Inhalation slope factor (mg/k_l- Chemical-specific
day)"

BW Body weight kg 70,

AT Averaging time years 70

ED Exposure duration years 30

EF Exposure frequency days/year 350

IRa Daily inhalation rate m3/day 20

VF Volatilization factor m3/kg Chemical-specific

PEF Particulate Emission Factor m3/kg Chemical-specific

Risk-based concentrations for chemicals with noncancer effects are calculated

using the following equation:

C = THI x BW x AT x 365dayslyear

ED x EF x RfDt x IRa x -_

Where:

Parameter Description Units Value

C Chemical concentration in air mg/m3 Calculated

THI Target Hazard Index unitless 1.0

RfDi Inhalation Reference Dose mg/kg-day Chemical-specific

AT Averaging time years 30

ED Exposure duration years 30

EF Exposure frequency days/year 350

IRa Inhalation rate m3/day 20

VF Volatilization factor m3/kg Chemical-specific

PEF Particulate Emission Factor m3/kg Chemical-specific
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H1.5.2 Dermal Contact--Residential Setting

The magnitude of exposure associated with dermal contact with soil/sediment is

based on the quantity of soil/sediment that adheres to the skin, the amount of

exposed skin surface that soil can adhere to, the frequency and duration of

exposure, and the fraction of contaminant from soil/sediment that is absorbed

through the skin. The amount of exposed skin surface, frequency of exposure,

and duration of exposure are highly site-specific parameters. The highest dermal

exposures to chemicals in soil/sediment would be expected in settings

characterized by warm weather, where less skin surface would be covered with

clothing and a significant fraction of time is spent outdoors. Dermal absorption of

chemicals from soil/sediment is represented as a fraction of the chemicals in

soil/sediment, and is estimated on a chemical-by-chemical basis.

Risk-baSed concentrations for chemicals with cancer effects are calculated using

the following equation:

TR x BW x AT x 365 days/yearC-
SFox SA x AFx 10-6kg/rogxABS x EFx ED

Where:

Parameter Description Units

C Chemical concentration in soil rog/kg
TR Target increased lifetime cancer risk (unitless)

SB_/_ Oral slope factor (mg/kg-day) '1Body weight kg
AT Averaging time years
EF Exposure frequency events/year
ED Exposure duration years
SA Exposed skin surface area cm2/eveont
AF Soil adherence factor mg/cm"
ABS Dermal absorption factor (unitless)
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Risk-based concentrations for chemicals with noncancer effects are calculated

using the following equation:

THI x BW x ATx 365 days/yearC=

x SA xAFx 10-a/_mg x ABS x EFx ED
RFD e

Where:

Parameter Description Units

C Chemical concentration in soil mg/kg
THI Target hazardindex unitless

RFD_ Oral Reference Dose rog/kg-day
BWu Body weight kg
AT Averaging time years
EF Exposure frequency events/year
ED Exposure duration y_ars

SA Exposed skin surface area cm'_/eveL_t
AF Soil adherence factor mg/cm

ABS Dermal absorption factor unitless

H1.5 Risk-Baaed Concentrations for Air--Residential Land Use

VOCs in soil or soil gas could diffuse through soiland become emitted from the soil

surface. VOCs in groundwater could partition into soil gas and also become emitted

from soil. Contaminants emitted into the air can become dispersed in the ambient air.

Chemical intake can then occur via inhalation of the concentrations in ambient air.

Exposure to contaminants in air in a residential exposure setting is based on an

inhalation rate of 20 m3/day. Activity-specific inhalation rates were combined with data

on time and activity levels to derive daily inhalation values. This evaluation focused on

populations that would be expected to spend a majority of their time at home:

housewives, service and household workers, retirees, and unemployed individuals. The

inhalation rate of 20 m3/day was found to represent a reasonable upper-bound value for

adults in these groups. This value was derived by combining inhalation rates for indoor

and outdoor activities in a residential setting (EPA, 1991b).
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Risk-based concentrations in ambient air for chemicals with cancer effects are

calculated using the following equation:

TR x BW x AT x 365days/yearC=
$F I x ED x EF x IR.

Where:

Parameter Description Units

C Chemical concentration in ambient air mg/m3
TR Target increased lifetime cancer risk unitless
SFi Inhalation slope factor (rog/kg-day)'1
BW Body weight kg
AT Averaging time years
ED Exposure duration years
EF Exposure frequency day=s/year
IRa Daily inhalation rate m"/day

Risk-based concentrations in ambient air for chemicals with noncancer effects are

calculated using the following equation:

C - THI x BW x AT x 365 days/year
1

ED x EF x x IR.
RfD/

Where:

Parameter Description Units

C Chemical concentration in air mg/m3
THI Target Hazard Index (unitless)
RfD. Inhalation Reference Dose mg/kg-day
ATI Averaging time years
ED' Exposure duration years
EF Exposure frequency day=s/year
IRa Inhalation rate m"/day
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Appendix H2

PRELIMINARY RISK-BASED CONCENTRATION CALCULATIONS

TABLES
i

H2-1 Risk-Based Concentrations - Noncarcinogenic Health Effects, Residential
Scenario: Ingestion of Groundwater and Inhalation of Volatiles From
Household Water Use

H2-2 Risk-Based Concentrations - Carcinogenic Health Effects, Residential
Scenario: Ingestion of Groundwater and Inhalation of Volatiles From
Household Water Use

H2-3 Risk-Based Concentrations - Noncarcinogenic Health Effects, Residential
Scenario: Ingestion of Soil, Inhalation of Soil Particulates, Inhalation of Soil
Volatiles, and Dermal Contact with Soil

H2-4 Risk-Based Concentrations - Carcinogenic Health Effects, Residential
Scenario: Ingestion of Soil, Inhalation of Soil Particulates, Inhalation of Soil
Volatiles, and Dermal Contact with Soil

H2-5 Risk-Based Concentrations - Noncarcinogenic Health Effects, Recreational
Scenario: Ingestion of Sediment, Inhalation of Sediment Particulates,
Inhalation of Sediment Volatiles, and Dermal Contact with Sediment

H2-6 Risk-Based Concentrations Carcinogenic Health Effects, Recreational
Scenario: Ingestion of Sediment, Inhalation of Sediment Particulates,
Inhalation of Sediment Volatiles, and Dermal Contact with Sediment

H2-7 Risk-Based Concentrations - Noncarcinogenic Health Effects, Recreational
Scenario: Ingestion of Surface Water and Dermal Contact with Surface Water

H2-8 Risk-Based Concentrations Carcinogenic Health Effects, Recreational
Scenario: Ingestion of Surface Water and Dermal Contact with Surface Water

H2-9 Risk-Based Concentrations Noncarcinogenic Health Effects, Residential
Scenario: Inhalation of Soil-Gas

H2-10 Risk-Based Concentrations Carcinogenic Health Effects, Residential
Scenario: Inhalation of Soil-Gas
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Table H2-1
Risk-Baaed Conaentratione-Nonc.m_tnoger_ Health Effecta

ReeklentiM Sr.eneHo

Inge.tion of GroumJwmar end Inhalation of Volatilee From Houmehokl Wmer Uu
MCAS El Toro Pi're.* I RI Technical Memorandum

U.S EPA
Or,u I_ation Inhldad_u,n Tm'get H,,-sdrd

Referenoe DON Carcinogen Refd,rimc,e DoN C;_-,;_,,-tration

Chemical (mg/kf-da_) Classification (mv/kg-d. Y) (ug/L)
:;'_:AM. :_!?-:::-:::::::.i:::::,ii:::,il?:::::::?:::i::iiliii?:::???:!i!i!!i!?:i::!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::iiii:::.::_iii_::ili::!::!::!::!i!::!i;::!i!::!::!::ii!::::::::::::::::::::::::::::::::::::::::.?.::i::i:::.ii:::.?.i:.?.?.?i::.i?.::i?:i:.::i:::.iiii::i?.i?:i:::.iiii?.i:.:::.:::.::i::i!:.[i::::?:::i::::?.!i::::::i::i:::_ii:::_::::ii::::ii::::i::::ii::iii:::::?.iiiii:.::!::!i!::i:::.::!::!::i::::::ii::ii:::.::
1,1,2-Trichloroathane (a,b) 4.0E-03 C 4.0E-03 3.1E+01
1,1-Dichloroathane (a) 1.0E-01 1.0E-01 7.7E+02
1,1-Dichloroathene (a,b) 9.0E-03 C 9.0E-03 6.9E+01
1,2-Dichloroethane (a)
1,2-Dichloroathene (total) (a,b) 9.0E-03 D 9.0E-03 6.9E+01
2,4,5-T (b) 1.0E-D2 1.0E-02 3.7E+02

2,4,5-Trichlorophenoxy proprioniC acid 8.0E-03 8.0E-03 2.9E + 02
2,4-D (b) 1.0E-02 1.0E-02 3.7E+02
2,4-DB (b) 8.0E-03 8.0E-03 2.9E+02
!2-Hexanone (a)
$',4'-DDT (b) 5.0E-04 B2 5.OE-04 1.8E+01

¢-Mathyl-2-pentanone (a) 5.0E-02 2.0E-02 1.8E+02
_catone (e,b) 1.0E-01 D 1.0E-01 7.7E+02
E_anzene(a) A

E3enzylbutyl phthalate {bi 2.DE-01 C 2.0E-01 7.3E+03
E3is(2-athylhexyl)phthalate lb) 2.0E-02 B2 2.0E-02 7.3E+02
E_romodichloromathane (a,b) 2.0E-02 2.0E-02 1.5E+02
3,arbon disulfide (a) 2.0E+00 #VALUE! 2.0E+00 1.5E+04
Carbon tetrachloride (a,b) 7.0E-04 B2 7.0E-04 5.4E+00
Chlorobenzene (a) 2.0E-02 5.0E-03 4.6E+01
Chlorodibromomethane lb) 2.0E-02 C 2.0E-02 7.3E+02
Chloroform (a,b) 1.0E-02 B2 1.0E-02 7.7E + 01

Dalapon (b) 3.0E-02 3.0E-02 1.1 E+03
Dicamba (b) 3.0E-02 3.OE-02 1.1 E+03

Dichloroprop
Dieldrin (b) 5.0E-05 B2 5.0E-05 1 .BE+00
Dimethyl phthalate (b) 1.0E+01 D 1.0E+01 3.7E+05

Ethylbenzene (a) 1.0E-01 2.9E-01 1.6E+O3
Hepatachlor (b) 5.0E-04 B2 5.0E-04 1.8E+01
Lindane (b) 3.0E-O4 3.0E-04 1.1 E+O1
MCPA (b) 5.0E-04 5.0E-04 1.8E+01
MCPP (b) 1.0E-03 1.0E-03 3.7E+01

Methyl chloride (a) C
Methylene chloride (a) 6.0E-02 B2 8.6E-01 1.7E+O3
Phenol (b) 6.0E-01 #VALUE! 6.OE-01 2.2E+04
Tetrachloroathene (a,b) 1.DE-02 #VALUE! 1.0E-02 7.7E+01
TFH diesel (b) 2.0E-02 #VALUE! 2.0E-02 7.3E+02

TFH _lasoline (b) 2.0E-01 #VALUE! 2.0E-01 7.3E+03
Toluene (a) 2.0E-01 #VALUE! 1.1 E-01 9.7E+02

Trichloroethylene (a,b) 6.0E-03 #VALUE! 6.0E-03 4.6E+01
Vinyl chloride (a) #VALUE!
Xylenes(total) ia,b} 2.0E+00 #VALUE! 2.0E+O0 1.5E+04

Aluminum

Antimony 4.0E-04 #VALUE! 1.5E+01
Arsenic 3.0E-04 A 1.1 E+ 01
Barium 7.0E-02 1.4E-O4 2.6E + 03

Beryllium 5.0E-03 B2 1.8E + 02
Cadmium 5.0E-04 B1 1 .SE+ 01

Chromium 5.DE-D3 A 1 .SE+ 02
Cobalt

Copper D

Cyanide 2.0E-02 D 7.3E + 02
Lead

Ment_enese 5.0E-03 D 1.1 E-04 1.8E + 02
Mercury 3.0E-04 D 8.6E-05 1.1 E+ 01
Nickel 2.0E-02 A 7.3E + 02

Nitrate/nitrite 1.0E-O1 3.7E + 03
Selenium 5.0E-03 #VALU E! 1.8E + 02

Silver 5.0E-03 D 1.SE+ 02
Thallium 8.0E-05 #VALUEI 2.9E + 00
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Riik-Baeed Conmmtratierte-Noi_MM,_ginl= Health Effictl

Re_ $mmMio

Ingeation of GroundwatM and InhMation of Volatiies Front Houmihold WatM UN
MC)kS El Tom Plume I RI T.cimi(M I_mmmdum

U.S EPA
Oral InlftdMion Inhalation TMget HazMd

Reference DoM Garcinogon Reference DoN GMwentratlon
ChemiCal (mw/k_d_ Y) Chu,eifiomion (mv&w-d.y) (ug&)

Vanadium [ 7.0E-03 [ #VALUEI [ - [ 2.6E+02
Zinc I 3.0E-O1 I #V_'UE' I ' I 1.1E+04

alp,. i ' I - I ' I '
_ross beta I ' I ' I ' I -

Exposure Setting: Residential

THI: Tar_lat Hazard Index (unithma) 1
BW: Body weight (kg) 70

AT: Averaging Time (yum) 30
EF: Exposure frequency (days/year) 350
ED: Exposure duration (years) 30
RfDi: Inhalation chronic reference dose (mg/kg-day) chem. specific
K: Volatilization factor (unitleu)(volatile chemicals only) 0.5
IR3: Daily indoor inhalation rate (m3/day) 15
RfDo: Oral chronic reference dose (rog/kg-day) chem. specific
IRw: Daily water ingestion rate (L/day) 2

Target Concentration {ug/L ) = THI x BW x AT x 365 days/yr
........................................................... x 1000 ug/mg

EF x ED x [(llRfDi x K x IR3) + (l/RfDc x IRw)}

Notes:
(a) Inhhalation of volatile chemicals is calculated for all chemicals with a Henry's Law constant greater than

or equal to I E-05 atm-m3/mole and a molecular weight less than or equal to 200 g/mole.

(b) The oral RfD was used fcr all organic chemicals with no inhalation RfD.
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Table H2-2
Risk-Be.ed Cone4m_ratimmB-Ca_.inogenicHealth Effa_e

Reeidential Scenario
Ingestion of Groundwater and Inhalation of Voletiles From Household Water UN

MCAS El Toro Pha.e I RI Tec_mic.I Memorandum

EPA Oral Slope EPA Inhld.tion Target Cancer Risk:
Ond F_-.tor Inhalation Slope Factor I 1E-04 I 1E-05 I 1E-06

Chemica! WOE (kg'daY/rog) WOE (kg-day/me) I (ug/I.) (u;/I.) I (ug/L)

1, lr 2-Trichloroethane (a) C 5.7E-02 C 5.8E-O2 3.1E+01 3.1E+00 3.1E-O1
I, 1-Dichloroethane (e) C C (-
! ,1-Dichloroethene (a) C 6.OE-O1 C 1.8E-01 6.8E+00 6.8E-01 6.8E-02
1,2-Dichloroethane (a) B2 9.1E-02 B2 9.1E-O2 2.OE+01 2.0E+O0 2.OE-01
1,2-Dichloroethene (total) ( D D
2,4,5-T
2,4,5-Trichlorophenoxy pro D D
2,4-D
2,4-DB
2-Hexanone (a)
¢',4'-DDT B2 3.4E-01 B2 3.4E-01 2.5E+O1 2.5E+00 2.5E-01
¢-Meth¥1-2-pentenone (e)
_,cetone (a) D D
E_enzene(a) A 2.9E-O2 A 2.9E-02 6.2E+01 6.2E+O0 6.2E-O1
_enzyl butyl phthalate C C
Bis(2-ethylhexyl)phthalate B2 1.4E-02 B2 1.4E-02 6.1E + 02 6.1E + 01 6.1E + OO
E_romodichloromethane (a,b B2 6.2E-02 6.2E-O2 2.9E+01 2.9E+00 2.9E-01
_,arbondisulfide (a)
Carbon tetrachloride (a) B2 1.3E-01 B2 5.3E-02 2.6E+01 2.6E+00 2.6E-01
Chlorobenzene (a) D D
Chlorodibromomethane (b) C 8.4E-02 C 8.4E-02 1.0E+02 1.0E+01 1.0E+O0
Chloroform (a) B2 6.1E-03 B2 8.1E-02 2.8E+01 2.8E+00 2.8E-01
Dalapon
Dicamba

Dichloroprop
Dieldrin B2 1.6E+01 B2 1.6E+O1 5.3E-01 5.3E-02 5.3E-03

Dimethyl phthalate D D
Ethylbenzene (a) D D
Hepatachlor B2 4.5E + O0 B2 4.6E + O0 1.9E + OO 1.9E-O1 1.9E-O2
Lindane (b) B2 1.3E+O0 1.3E+O0 6.6E+00 6.6E-01 6.6E-02
MCPA
MCPP
Methyl chloride (e) C 1.3E-02 C 6.3E-03 2.3E+02 2.3E+01 2.3E+00
Methylene chloride (a) B2 7.5E-03 B2 1.6E-03 6.2E+02 6.2E+01 6.2E+00
Phenol D D
Tetrachloroothene (a) B2 5.1E-02 B2 1.8E-03 1.5E+02 1.5E+01 1.5E+O0
TFH diesel D D

TFH gasoline (b) C 2.0E-03 C 2.0E-03 4.3E+03 4.3E+02 4.3E+01
Toluene (a) D D
Trichloroethylene (a) B2 1.1E-02 B2 6.0E-O3 2.5E+02 2.5E+01 2.5E+00
Vinyl chloride (a) A 1.9E+O0 A 3.0E-01 2.8E+00 2.8E-01 2.8E-02

xNy_nes(total) (a) D - D ....!_t_R_A_i_i!_?:iii_i::_:i_i_i_i:_i_:_:_::_??_?::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_:_:_i_i_i_?[_?i_::_i_::_:_i_?:_?:_:_i_i_i_::_?/?_ii_?_?/?/_i_::_ii_:i_i_:_::_::i_::_.i_?_i[_i_ii?:i_?_/:_i_:_ii:??:_i_?:i_i_iiii?:i::i[i[_[i_i::_?:i_i_ii_i_::_i?:_???:i_[_?:_:i_i_i_i.iiii::i_i::i_i_ii_iiiii_:ii
Aluminum
Antimony
Arsenic A 1.8E + 00 A 1.5E +01 4.9E + 00 4.9E-01 4.9E-02
Barium

Beryllium B2 4.3E+00 B2 8.4E+00 2.0E+00 2.0E-01 2.0E-02
Cadmium B1 6.3E+00
Chromium A 4.2E + 01
Cobalt
Copper D D
Cyanide D D
Lead
Manganese D D
Mercury D D
_lickel
_Jitrate/nitrite
Selenium D D
Silver D D
Thallium D D
Vanadium
Zinc D D

:'":: I I I I I I I
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Table H2-2
Risk-Be.ed _rationa-Ca_.inegeni= Health Effects

Residential Scandia
IngeMion of Groundwater and Inhalation of Voletiles From Houm_kl Water Um

MCAS El Toro Phase I RI Technical Memorandum

EPA Oral Slope EPA Inhalation Terilet Cancer Risk:

o,, I IChemical WOE (kg-daylmg) WOE (kg-daylmg) (ug/L) lug/L) (ug/L)

Exposure Setting: RNidential RNidentiel Reside,ntid
TRL: Target Risk Level: 1E-04 1E-05 1E-06,.
BW: Body weight (kg) 70 70 70
AT: Averaging Time (years) 70 70 70
EF: Exposure frequency (days/year) 350 350 350
ED: Exposure duration (years) 30 30 30
SFi: Inhalation cancer elope factor {rog/kg-day)-1 chem. specifi chem. specific chem. specific
K: Volatilization factor (unitlasa}(for volatile charnicels only) 0.5 0.5 0.5
IR3: Daily indoor inhalation rate (m3/day) 15 15 15
SFo: Oral cancer slope factor (rng/kg-dey)-I chem. apecifi chem. specific chem. specific
IRw: Daily water ingestion rate (L/day) 2 2 2

Target Concentration (rng/i_) = TEL x BW x AT x 365 dayslyr
........................................................ x 1000 uglmg
EF x ED x [{SFi x K x IR3) + (SFo x IRw)]

Notes:
(a) Inhalation of volatile chemicals is calculated for ell chemicals with a Henry's Law Constant greater than

or equal to I E-05 atm-m3/mol
(b) The oral slope factor was used for ell organic chemicals with no inhalation slope factor.
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Table H2-3
Risk-BemJd Cormentretions-Ncmcmminogenic Health Effectm

ReaidentiM Sc_'l_,m
Ingestion of Soil, Inhalation of Soil Pmrticu_tee,

Inhldetion of Soil Voletiles, end Dermal Contact with Soil
MCAS El Toro Phase I RI Technic 'u Memo_mtclum

Or'-: Intudetion Target Hazard
Refererwe DoN I_hwm'me Do_ Cormentfation

Chemical (m_l/kf-d.eY) (m_/kl_-cla¥) (ug/kg)

1,1,1 -Trichloroethane ia) 9.0E-02 2.9E-01 6.3E + 06
1,2-Dichloroethene (total) {a,b) 9.0E-03 9.0E-03 1.1 E+05
2,4,5-T (b) 1.0E-02 1.0E-02 1.3E+06
2,4,5-Trichlorophenoxy proprionic acid (b) 8.0E-03 8.0E-03 1.1 E+ 06
2_4-D (b) 1.0E-02 1.0E-02 1.3E+06
2,4-DB (b) 8.0E-03 8.0E-03 1.1 E+06
2,4-Dimethylphenol (b) 2.0E-02 2.0E-02 2.6E+06
2-Butanone (a) 2.9E-01 6.0E+07
2-Hexanone (a)
2-Methylnaphthalene (a)
4',4'-DDD
4',4'-DDE
4',4'-DDT (b) 5.0E-04 5.0E-04 6.6E+04
4-Methyl-2-pentanone {a) 5.0E-02 2.0E-02 2.1E+06
4-Methylphenol (b) 5.0E-02 5.0E-02 6.6E+06
Acenaphthene (a,b) 6.0E-02 6.0E-02 7.5E+06
Acenaphthylene (a)
Acetone (a,b) 1.0E-01 1.0E-01 4.8E+06
Aldrin (b) 3.0E-05 3.0E-05 3.9E+03
Alpha chlordane (b) 6.0E-05 6.0E-05 7.9E+03
AIpha-BHC
Anthracene (a,b) 3.0E-01 3.0E-01 3.6E+07
Benzene (a)
Benzo(a}anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl butyl phthalete (b) 2.0E-01 2.0E-01 2.6E+07
Beta chlordane (b) 6.0E-05 6.0E-05 7.9E+03
Bis{2-ethylhexyl)phthalete (b) 2.0E-02 2.0E-02 2.6E+06
_romodichloromethane (a,b) 2.0E-02 2.0E-02 1.1 E+06
Bromoform (b) 2.0E-02 2.0E-02 2.6E+06
Carbazols
Carbon disulfide (e,b) 1.0E-01 1.0E-01 4.0E+ 06
Carbon tetrachloride (a,b) 7.0E-04 7.0E-04 1.2E + 04
Chlorodibromomethane (b) 2.0E-02 2.0E-02 2.6E+06
Chloroform (a,b) 1.0E-02 1.0E-02 2.2E + 05
Chrysene
Dalapon (b) 3.0E-02 3.0E-02 3.9E + 06
Delta-BHC
Dim-butyl phthalete {b} 1.0E-01 1.0E-01 2.7E + 07
Dibenzo(a,h)anthracene
Dibenzofuran (b)
Dichloroprop
Dieldrin (b) 5.0E-05 5.0E-05 6.6E+03
Diethyl phthalete (b) 8.0E-01 8.0E-01 1.1 E+08
3imethyl phthalete (b) 1.0E+01 1.0E+01 1.3E+09

:Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin (b) 3.0E-04 3.0E-04 3.9E+04
Endrin aldehyde
Endrin ketone

Ethylbenzene (a) 1.0E-01 2.9E-01 9.6E+06
;luorenthene (b) 4.0E-02 4.0E-02 5.3E+06
Fluorene (e,b) 4.0E-02 4.0E-02 5.1E+06
Gamma chlordane (b) 6.0E-05 6.0E-05 7.9E+03
-leptachlor epoxide (b) 1.0E-05 1.0E-05 1.3E+03
-lexachloroethane (b) 1.OE-03 1 .OE-03 1.3E+05
Indeno(1,2,3-cd)pyrene
Lsophorone (b) 2.0E-01 2.0E-01 2.6E+07
_indana (b) 3.0E-04 3.0E-04 3.9E+04
MCPA (b) 5.0E-04 5.0E-04 6.6E+04
MCPP (b) 1.0E-03 1.0E-03 1.3E+05
Methoxychlor (b) 5.0E-03 5.0E-03 6.6E+05
Methylene chloride (a) 6.0E-02 8.6E-01 5.0E + 06
Naphthalene (a,b) 4.0E-02 4.0E-02 4.2E+06
Dctachlorodibenzo-p-dioxins
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Table H2-3
Rbk-Smmd C4Mn,=m_m-Nonom_inogonic Hedth Effete

Rt_lentid _.enm_
Ingution of SoN, Inhdetion of Soil Pertioulotea,

Inhalation of Soil Velmikm, and Dermal Com_mt with
MCAS [] Toro Phaee I RI Technic_ Memorandum

Oral Inhalation Target Huard /
Reference Dote Refaronoo Dooe Conoentration

iCl'mmic:al (mg/ksl-cl. Y) (mg/kil-d. Y) (ug/kg)
PCB 1248
PCB 1254
iPCB 1260
IPatroieum hydrocarbons (total recoverable) 2.0E-01 2.0E-01 2.6E+07
>henenthrene (a)
=henol (b) 6.0E-01 6.0E-01 7.9E+07
=yrane (b) 3.0E-02 3.0E-02 3.9E+06
[atrechloroethene (a,b) 1.0E-02 1.0E-02 1.4E + 05
FFH diesel (b) 2.0E-02 2.OE-02 2.6E+06
rFH gasoline (b) 2.0E-01 2.0E-01 2.6E+07
Toluene (a) 2.0E-01 1.1 E-01 6.4E+06
rrichloroethylene (a,b) 6.0E-03 6.0E-03 1.7E+05
l(¥1enas (total) (a,b) 2.0E+O0 2.0E+O0 2.6E+08
I_R '_iiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiii!i!i!iiiili_!i!i!i!!i!!!!_i_!_!i!_!_i_ii!iii!!!!!i!!_!!_!:_:_!!!!!!!!!!!!!!!!!!!H!!!!ii!ii:i!i!i!!!i!i!iiiii!!iiiiiiiiiiiiiiiiiiiiiil ii_iHii_i_HHiiiiiiiiii
_Juminum

_ntimony 4.0E-04 9.9E +04
_rsanic 3.0E-04 7.4E+04
Barium 7.0E-02 1.4E-04 1.7E + 07
Beryllium 5.0E-O3 1.2E+06
Cadmium 5.0E-04 1.2E +05
Chromium 5.0E-03 1.2E +06
Cobalt
Copper
Cyanide 2,OE-02 4.9E + 06
Lead
Manganese 1.4E-O1 1.1E-04 3.4E + 07
Mercury 3.0E-04 8.6E-05 7.4E + 04
Nickel 2.0E-02 4.9E + 06
Nitrate/Nitrite 1.0E-01 2.5E + 07
Selenium 5.0E-03 1.2E + 06
Silver 5.0E-03 1.2E + 06
Thallium 8.0E-O5 2.0E + 04
Vanadium 7.0E-03 1.7E + 06
Zinc 3.0E-01 7,4E+07
Exposure Setting: Residential
THI: Target Hazard Index (unitless) 1
BW: Body weight (kg) 70
AT: Averaging Time (years) 30
EF: Exposure frequency (clays/year) 350
ED: Exposure duration (years) 30
RfDo: Oral chronic reference dose (rng/kg-day) chem. specific
IF: Age adjusted soil ingestion factor (mg-yr/kg-dey 114
RfDi: Inhalation reference dose (mg/kg-dey) chem. specific
IR3: inhalation rate (m3/dey) 20
VF: Soil-to-eir volatilization factor (m3/kg) chem. specific
PEF: Particulate emission factor (m3/kg) 4.63E+09
SA: Surface area (cra2) 5800
ABS: Absorption factor (fraction) chem. specific
AF: Adherence factor (mg/cm2) 0.5

Target Concentration (ug/kg) =

THI x BW x AT x 365 days/yr
..................................................................................................................... x 1000 ug/kg
EF x [(llRfDo x 1E-6 kg/mg x IF x BW) + (l/RfDo x 1E-6 x SA x ABS x AF x ED) + ((l/RfDi x

IR3 x ED x (1NF + 1/PEF)}]

Notes:
(a) Inhalation of valatilas was calculated for chemicals with a Henry's Law constant greater than

or equal to 1E-05 etm-m31mola and a molecular weight lass than or equal to 200 g/mole.

(b) Oral reference doses were used for organic chemicals with no inhalation reference dose.
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Table H2-4
Riak-Baeed Conoentrmimte-Canainogenlo Health Effects

Residential Soenario
Ingeetlon of Soil, Inhalation of Soil Partiouletae,

Inhalation of Soil Voletilee, and Dermal Conteot with Soil
MCAS El Toro Phue I RI Technicad Memorandum

EPA Oral Slope EPA Inhalation Tarilet Cancer Risk:
OrM Factor Inhalation Slope Faotm i 1E-04 I 1E-OS I 1E-06

Chemical WOE (kli-day/mg) WOE (kt_--day/mg) I (ug/kg) I (ug/kg) I (ug/kg)
ORGAN..._ _!_!i!_!_!_:iiii!_!_!_!_!ii_!_!_!i_!i!i!_!::_!ii_!!i_:ii!i_ii!i!iiiiiiiiiiiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiii_!_i__i_i_ii iiiiiiiiiiii:iii:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::..............:.:.........................................................................., ·......................................................:_._._._._._._._._._._._._:_:_:_:_:_:_:_:_::_:::_:i_i:i_i_i_i_ii_iii_ii_iiiiiiiiiiiiiiiiii_i_i_iii?!?!_!?!i!_!i_i!i!i!_!i_ii_!iiiii_i!_i_
1_1,1 -Trichloroethylane (a) D D
1,2-Dichloroethene (total) (a) D D
2,4,5-T

2,4, 5-Trichlorophenox¥ proprio D D
2,4-D
2,4-DB

2,4-Dimethylphenol
2-Butanone (a) D D
2-Hexanone (a)
2-Methylnaphthalene (a)
4',4'-DDD(b} B2 2.4E-01 2.4E-O1 1.3E+05 1.3E+04 1.3E+03
4',4'-DDE (b} B2 3.4E-01 3.4E-01 9.0E+04 9.0E+03 9.0E+02
4',4'-DDT B2 3.4E-01 B2 3.4E-01 9.0E+04 9.0E+03 9.0E+02
4-Methyl-2-pentanone
4-Methylphenol C C
Acenaphthene (a)
Acenaphthylene (a) D D
jAcetone (a) D D
iAIdrin B2 1.7E +01 B2 1.7E+01 1.8E + 03 1.8E +02 1 .SE+01

_lpha chlordane B2 1.3E +00 B2 1.3E+00 2.4E+04 2.4E+03 2.4E +02
adpha-BHC B2 6.3E+00 B2 6.3E+00 4.9E+03 4.9E+02 4.9E+01
_nthracene (a) D D
Benzene (a) A 2.9E-02 D 2.9E-O2 2.4E+05 2.4E+O4 2.4E+O3
Benzo(a)anthracene (b) B2 7.3E+00 B2 7.3E+O0 4.2E+03 4.2E+02 4.2E+O1

Benzo(a)pyrene (b) B2 7.3E+O0 B2 7.3E+OO 4.2E+03 4.2E+02 4.2E+01
E_enzo(b)fiuoranthene{b) B2 7.3E+00 B2 7.3E+00 4.2E+O3 4.2E+02 4.2E+01

Benzo(g.h,i)perylene D D
Benzo(k)fluoranthene (b) B2 7.3E+00 B2 7.3E+O0 4.2E+03 4.2E+02 4.2E+O1

Benzyl butyl phthalete C C
Beta chlordane B2 1.3E+O0 B2 1.3E +OO 2.4E+04 2.4E+03 2.4E+02

Bie(2-ethyIhexyl)phthalete (bi B2 1.4E-O2 B2 1.4E-02 2.2E+06 2.2E+05 2.2E +O4
Iromodichloromethane (a,b) B2 6.2E-O2 6.2E-02 2.1E+O5 2.1E+04 2.1E+O3

Bromoform B2 7.9E-03 B2 3.9E-03 3.9E+06 3.9E+05 3.9E+04
Carbazole (b) B2 2.0E-02 B2 2.0E-02 1.5E+ 06 1.5E+05 1.5E+04
Carbon disulfide (a)
Carbon tetrachloride (a) B2 1.3E-01 B2 5.3E-02 6.3E+04 6.3E+03 6.3E+02
Chlorodibromomethane (b) C 8.4E-02 C 8.4E-02 3.6E+05 3.6E+04 3.6E+03
Chloroform (a) B2 6.1E-03 B2 8.1E-02 7.6E+04 7.6E+03 7.6E+02
Chrysene (b) B2 7.3E+O0 B2 7.3E+00 4.2E+03 4.2E+02 4.2E+O1
Dalapon
Delta-BHC D D

DJ-n-butyl phthalete D D
Dibenzo(a,h)anthracene (b) B2 7.3E+O0 B2 7.3E+00 4.2E+03 4.2E+O2 4.2E+O1
Dibenzofuran (a) D D

Dichloroprop
Dieldrin B2 1.6E +O1 B2 1.6E+01 1.9E + 03 1.9E + 02 1.9E +01

Diethyl phthalete D D
Dimethyl phthalete D
Endosulfan I
Endosulfan II
Endoeulfan sulfate
Endrin D D

Endrin aldehyde
Endrin ketone

Ethylbenzene (a} D D
Fluoranthena D D
Fluorene (a) D D
Gamma chlordane B2 1.3E+O0 B2 1.3E +00 2.4E +04 2.4E+03 2.4E+02

Heptachlor epoxide B2 9.1E+O0 B2 9.1E+O0 3.4E+03 3.4E+02 3.4E+01
Hexachloroethane C 1.4E-02 C 4.9E + 01 2.1E+06 2.1E+05 2.1E+O4

Indeno(1,2,3-cd)pyrene (b) B2 7.3E+00 B2 7.3E+00 4.2E+03 4.2E+O2 4.2E+01
Isophorone (b) C 1.0E-03 C 1.0E-O3 3.1E+O7 3.1E+06 3.1E+05
Lindane lb) B2 1.3E+O0 B2 1.3E+O0 2.4E+04 2.4E+03 2.4E+02
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Tlbk H2-4
Riek-BamdCG.-,c,G,.-tritiong-C.woifiog4mi=Hedth Effeet.

RHidemill Scenil, io
Ingeetkm of Soil, Intvdetion of Soll Partiouletee,

IniMletion of Soil Voletiies, amdDermal Contaet with Soil
MCAS B Tofo Phase I RI Technical Memorandum

EPA Oral Slope EPA Inhalation Tarllet Cancer Risk:
Ord F_ror Inhalation Slope Fm:ltcw 1E-04 1E-05 1E-Oe

Chemi=d WOE (kg-daylmg) WOE (kg-d_flmg) (ug/kg) (ug/i(g) (ug/Ikg)
MCPA

MCPP _,
Methoxychlor D D
Methylene chloride (a) B2 7.5E-03 B2 1.6E-03 1.5E+06 1.5E+05 1.5E+04
NaphthaMne (a) D D
Octachlorodibenzo-p-dioxins B2 1.5E +05 B2 1.SE+05 2.0E-O1 2.0E-02 2.0E-03
PCB 1248 (b) B2 7.7E+00 B2 7.7E+00 4.0E+03 4.0E+02 4.0E+01
PCB 1254 (b) B2 7.7E+00 B2 7.7E+00 4.0E+03 4.0E+02 4.0E+01
PCB 1260 (b) B2 7.7E+00 B2 7.7E+00 4.0E+03 4.0E+02 4.0E+01

Petroleum hydrocarbons (total C 1.7E-03 C 4.8E-07 1.8E+07 1.8E+06 1.8E+05
Phenanthrene (a) D D
Phenol D D

Pyrene D D
Tetrachloroethene (a) B2 5.1E-02 B2 1.8E-03 4.6E+05 4.6E+04 4.6E+03
TFHdiesel D D

TFH gesotine (b) C 2.0E-03 C 2.0E-03 1.5E+07 1.5E+06 1.5E+05
Toluene (a) D D
Trichloroethylene (a) B2 1.1E-02 B2 6.0E-03 9.3E+05 9.3E+04 9.3E+03
xy!,?.f?0:t,!!..!,!...................I D...... :.. O : : : :

Aluminum

Antimony
Arsenic A 1.8E+ 00 A 1.5E + 01 3.3E +04 3.3E + 03 3.3E+ 02
Barium

Beryllium B2 4.3E + O0 B2 8.4E + O0 1.3E +04 1.3E + 03 1.3E+ 02
Cadmium B1 6.3E+00 6.3E+08 6.3E+07 6.3E+06
Chromium A 4.2E+01 9.4E+07 9.4E+06 9.4E+05
Cobalt

Copper D D
Cyanide D D
Lead B2 B2

Manganese D D
Mercury D D
Nickel
Nitrete/Nitrite
Selenium D D
Silver D D
Thallium D D
Vanadium
Zinc D D
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Talde H2-4
R/ak-Bm,ed Concentratior_-Ca_.,k_genio Health Effects

Realdenti,d Scenario
Ingaction of Soil, inhalation of Soil Particulates,

Inhalation of Soil Volatile,,, _ Dermal Contact with Soil
MCAS [] Toro Phase ! RI Tec_n_al Memorandum

EPA Oral Slope EPA Inhalation Target Canoer Risk:
Oral F,or Inhalation Stops Feotor J 1E-04 J 1E-06 J 1E-06

Chemical WOE (kg-day/ag) WOE (kg-dfylmg) J (ug/lkg) _ (ug/kg) [ {Mil/kg)

Exposure Setting: Rasidential Residential Rasidential
TRL: Target Risk Level: 1E-e4 1E-e5 1E-O6
BW:Bodyweight(kg) ?0 70 70
AT: Averaging time (years) 70 70 70
EF. Exposure frequency (days/year) 350 350 350
ED: Exposure duration (years) 30 30 30
SFo: Oral cancer elope factor (ag/kg-day)-1 chem. spec/fi chem. specific chem. specific
IF: Age adjusted ingestion factor (mg-yr/kg-day) 114 114 114
SFi: Inhalation cancer slope factor (mg/kg-dey)-I chem. specfi chem. specific chem. specific
IR3: Workday inhalation rate (m3/day) 20 20 20
VF:: Soil-to-air volatilization factor (m3/kg) chem. spec/fi chem. specific chem. specific
PEF:Particulate emission factor {m3/kg) 4.63E+09 4.63E+09' 4.63E+09
SA: Surface Area (cra2) 5800 5800 5800
_BS: Absorption factor {fraction) chem. apacifi chem. specific chem. epacific
_F: Adherence factor (ag/om2) 0.5 0.5 0.5

target Concentration (ug/kg) ---

TRL x 8WxAT x 365days/¥r
................................................................................................................................... x 1000 ug/kg
FFx {(SFo x 10-6 kg/mg x IF x BW) + (SFo x 10-6 kg/rng x SA x ABS x AF x ED) + [SFi x IR3 x ED x (1/VF + 1/PEF)]}

_Jotos:
Ia) Inhalation of volatilas was calculated for chemicals with a Henry's Law constant greater than or equal to 1E-05 atm-m3/mole

and a molecular weight loss than or equal to 200 g/mole.
rb) The oral RfD was used for chemicals with no inhalation RfD.
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Table H2-5
Riek-B_ed Concentretione-Noncaroinogenic Health Effect.

Recreational Scenario
Ingestion of Sediment, Inhalation of Sediment Particulate.,

Inhaltion of Sediment Volotilee. end Dermal Contact with Sediment
MCAS El Toro Pheee I RI Technical Memorandum

Oral Inhalation Target Hazard
Reference Dose Reference Dose Concentration

Chemical (m;.Ikg.:cl.aY!..... (rng/kg:daY.!....................(ug/kg) .........
ORG_NI._::i :::?::::::::::::?:::::::::::::::::::::::::::::::?::::::::::::::::?:?::::::??::::::_i_i_i_i_::_::_:__i_i_?i_i_::_i_::!::ii_?:i::!i!::!?:i:?:iii::!::iii::iii::i::!iiiiiiiiiiii::!ii::!::!iii!::!i!i!i!i!i!::!::!i!i!ii::!::!::!i!::!iii!iii!::i?:i::!iiiiiiiiiiiiiiil::!il??:i:?:iii:?:i:?:iii:??:iiiiiii::ii!::iii:??:::??::??:::??::i!_!i!?:!i!i!??:!::!:_!::!i_i!iii!iii!i!i!i!iii!::!ii::!::!::!i!i!_:
2,4,5-Trichlorophenoxy propionic acid (b) 8.0E-03 8.0E-03 1.4E + 07
2,4-DB (b) 8.0E-03 8.0E-03 1.4E +07
2-Butenone (a) 2.9E-01 7.7E +09
2-Hexanone (a)
2-MethyInaphthalene {a)
4',4'-DDD
4',4'-DDE
4',4'-DDT (b) 5.0E-04 5.0E-04 8.5E +05
4-MethyIphenol (b) 5.0E-02 5.0E-02 B.5E +07
Acenaphthene (a,b) 6.0E-02 6.0E-02 1.0E +08
Acenaphthylene (a)
Acetone (a,b) 1.0E-01 1.0E-01 1.4E +08
Alpha chlordane (b) 6.0E-05 6.0E-05 1.0E +05
Anthracene (a,b) 3.0E-01 3.0E-01 5.1E +08
Benzene (e)
Benzo(a)enthrecene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(_l,h,i)perylene
Benzo(k)fluoranthene
BenzyI butyl phthalate (b) 2.0E-01 2.0E-01 3.4E +08
Beta chlordane (b) 6.0E-05 6.0E-05 1.0E +05
Bis{2-ethyIhexyI)phthalate (b) 2.0E-02 2.0E-02 3.4E +07
Carbazole
Carbon tetrachloride (a,b) 7.0E-04 7.0E-04 7.0E +05
Chrysene
Dalapon (b) 3.0E-02 3.0E-02 5.1E +07
Delta BHC
Dibenzo(a,h)anth racene
Dibenzofuran (a)
Dichloroprop
Dieldrin (b) 5.0E-05 5.0E-05 8.5E +04
Endosulfan II
Endosulfan sulfate
Endrin (b) 3.0E-04 3.0E-04 5.1E +05
Endrin ketone
Fluoranthene (b) 4.0E-02 4.0E-02 6.8E +07
Fluorene (a,b) 4.0E-02 4.0E-02 6.8E +07
Gamma chlordane (b) 6.0E-05 6.0E-05 1.0E +05
Indeno(1,2,3-cd)pyrene
MCPP (b) 1.0E-03 1.OE-03 1.7E +06
Methoxychlor (b) 5.0E-03 5.0E-03 8.5E + 06
Methylene chloride (a) 6.0E-02 8.6E-01 9.6E +07
Petroleum hydrocarbons (total recoverable) 2.0E-01 2.0E-01 3.4E+08
Phenanthrene (a)
Pyrene {b) 3.0E-02 3.0E-02 5.1E +07
TFH diesel (b) 2.0E-02 2.0E-02 3.4E + 07
TFH _lasoline (b) 2.0E-01 2.0E-01 3.4E +08
Toluene (a) 2.0E-01 1.1 E-01 2.6E +08
Trichloroethylene (b) 6.0E-03 6.0E-03 7.4E + 06

Aluminum

Antimony 4.0E-04 2.0E + 06
Arsenic 3.0E-04 1.5E + 06
Barium 7.0E-02 1.4E-04 3.51: + 08

Beryllium 5.0E-03 2.5E + 07
Cadmium 5.0E-04 2.5E +06
Chromium 5.0E-03 2.5E + 07
Cobalt
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Table H2-5
Risk-Baud Conoentratione-Noncercinogenio Health Effect.

Recreational Scenario

Ingestion of Sediment, Inhalation of Sediment Particulates,
Inhaltion of Sediment Volatile., end Dermal Contact with Sediment

MCAS El Toro Phase I RI Technical Memorandum

Oral Inhalation Target Hazard
Reference Dose Reference Dose Concentration

Chemical (mg/kg-dey) (rog/kg-day) (ug/kg)

Copper
Lead

Man_]anese 1.4E-O 1 1.1 E-04 7.0E + 08
Mercury 3.0E-04 8.6E-05 1.5E +06
Nickel 2.0E-O 2 1.0E + 08
Selenium 5.0E-03 2.5E +07
Silver 5.0E-03 2.5E +07
!Thallium 8.0E-05 4.0E + 05
;Vanadium 7.0E-03 3.5E + 07
mZinc 3.0E-O 1 1.5E +09

Exposure Setting: Residential

THI: Target Hazard Index (unitless) 1
BW: Body weight age 9-16 (kg) 46
AT: Averaging Time (years) 7
EF: Exposure frequency (days/year) 26
ED: Exposure duration (years) 7
RfDo: Oral chronic reference dose (mg/kg-day) chem. specific
IRs: Soil ingestion rate (rog/day) 1 O0
RfDi: Inhalation reference dose (mg/kg-day) chem. specific
IR3: Inhalation rate for exposure: 2 hrs/day at 0.7 m3/hr (m3/day) 1.4
VF: Soil-to-air volatilization factor (m3/kg) chem. specific
PEF: Particulate emission factor (m3/kg) 4.63E +09
SA: Surface area (cm2) 5600
ABS: Absorption factor (fraction) chem. specific
AF: Adherance factor (mg/cm2) 0.5

Target Concentration (ug/kg) --

THI x BW x AT x 365 days/yr
...................................................................................................................... x 1000 ug/kg
ED x EF x [(1/RfDo x 1E-6 kg/rog x IRs) + (1/RfDo x 1E-6 x SA x ABS x AF) + ((1/RfDi x IR3 x

(1NF + I/PEF))]

Notes:
(a) Inhalation of volatiles was calculated for chemicals with a Henry's Law constant greater than

or equal to 1 E-05 etm-m3/mole and a molecular weight less than or equal to 200 g/mole.
(b) Oral reference doses were used for organic chemicals with no inhalation reference dose.
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T-He H2-6
Riak-BaMd Concentrstiorm-Cmrcinogenic Hadth Effects

R_reetionol Scenario
Ingestion of Sediment, Inhalation of Sediment Particulates,

Inh4dotion of Sediment Volmbe, and Dm,md Contoc,t with Sediment
MCAS El Toro PItmoe I RI TemhnimdMemotmtdum

EPA Oral Slope EPA Inhalation Target Cermet Risk:
Or. Factor ,nh4dmion Slope Fm_r I IE4)4 I 1E-06 I 1E-06

ChemicsI WOE (kg-dmylmg) WOE (kg-daylmg) I (ug/kg) I (ug/kg) I (ug/lkg)

2,4_5-Trichlorophanoxy propionic D D _,-
2.4-DB
2-Butanone (a) O D
2-Hexanone (a}
2-MethylnaphthaJane (at
4',4'-DDD (b) B2 2.4E-01 2.4E-01 7.1E+06 7.1E+05 7.1E+04
4',4'-DDE (b) B2 3.4E-01 3.4E-01 5.0E+06 5.0E+05 5.0E+04
4',4'-DDT B2 3.4E-01 B2 3.4E-01 6.0E+06 5.0E+05 5.0E+04
4-Methylphenol C C
Acanaphthane (a)
Acenaphthylene (a) D D
Acetone(a) D D
Alpha chlordane B2 1.3E+00 B2 1.3E+OO 1.3E+06 1.3E-I: 05 1.3E+04
Anthracene(a) D D
Benzene (a) A 2.9E-02 A 2.9E-02 4.3E+07 4.3E+OB 4.3E+05
Benzo{a)anthracane (b) B2 7.3E+00 B2 7.3E+00 2.3E+05 2.3E+04 2.3E+03

Benzo(a)pyrane (b) B2 7.3E+00 B2 7.3E+00 2.3E+05 2.3E+04 2.3E+03
Benzo(b)fluoranthane (b) B2 7.3E +OO B2 7.3E+00 2.3E+05 2.3E+04 2.3E+03
Benzo(g,h.i)pervlene D D
Banzc(k)fluoranthane (b) B2 7.3E+00 B2 7.3E+00 2.3E+05 2.3E+O4 2.3E+03

BenzyI butyl phthalete C C
Beta chlordane B2 1.3E+00 B2 1.3E + 00 1.3E+06 1.3E+05 1.3E+04
Bis(2-ethyIhexyl)phthalete (b) B2 1.4E-02 B2 1.4E-02 1.2E+08 1.2E+07 1.2E+06
3arbazole (b) B2 2.0E-02 2.0E-02 8.5E+07 8.5E+06 8.5E+05

Carbon tetrachloride (a) B2 1.3E-01 B2 5.3E-02 1 .OE+07 1.0E+06 1 .OE+05
_Chrysane(b) B2 7.3E +OO B2 7.3E+00 2.3E+05 2.3E+O4 2.3E+03
Dalapon
IDelta BHC D D
Dibanzo(a,h)anthracane (b) B2 7.3E +OO B2 7.3E+00 2.3E+05 2.3E+04 2.3E+03
[:)ibanzofuran (a) D D

Dichloroprop
Dieldrin B2 1.6E+O1 B2 1.6E+O1 1.1E+05 1.1E+O4 1.1E+03
Endoeulfan II
!Endosulfan sulfate
IEndrin D D
Endrin ketone
Fluoranthane D D
_Fluorene(a) D D
Gamma chlordane B2 1.3E +O0 B2 1.3E+O0 1.3E+06 1.3E+05 1.3E+04
indeno(1,2,3-cd)pyrene (b) B2 7.3E+O0 B2 7.3E+O0 2.3E+05 2.3E+04 2.3E+03

MCPP

Methoxychlor D D
IMethylene chloride (a) B2 7.5E-O3 B2 1.6E-O3 1 .SE+OB 1.9E+ 07 1.gE+06
;Petroleum hydrocarbons (total re C 1.7E-03 C 4.8E-07 1.0E+O9 1.0E +08 1.0E+O7
:Phananthrene (a) D D
3yrene D D
TFHdiesel D D

TFH gasoline (b) ,C 2.0E-03 C 2.0E-03 8.5E+08 8.5E+07 8.5E+06
Toluene (a) D D
Trichloroethylene (a) B2 1.1E-02 B2 6.0E-O3 1.3E +08 1.3E+07 1.3E+O6
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T_kD H2-6
Riek-Bm,ed C_--_rations-Carr..inogdmi= Health Effects

_emmd _ena_

Ingeatien of Sediment, Inhalatkm of Sediment P,.rtieuletea,
Inhalation of Sediment Vol_ilas, arid Dermal Contact with Sediment

MCA5 El Tm,o Phue I RI Tec4mio_ Memofar_um

EPA Oral Slope EPA Inhalatkm Target Cancer Risk:

o,, ,.,.--,.-o,. I IChemi=d WOE (kg-deylmg) WOE (kg-daylmg) (ug/kg) (ug/kg) (ug/kg)
;il_ :-_ ==============================================================================================================================================================================================================================================================================================================================================================================================================================_::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Aluminum .-

_kntimony
Arsenic A 1.BE+O0 A 1.SE+01 2.9E+06 2.9E+05 2.9E+04
Barium

Beryllium B2 4.3E + 00 B2 8.4E+ 00 1.2E + 06 1.2E + 05 1.2E + 04
Cadmium B1 6.3E+O0 3.4E+ 11 3.4E+ 10 3.4E+09
Chromium A 4.2E+01 5.1E+10 5.1E+09 5.1E+08
Cobalt

_.opper D D
.ead B2 B2

_langanese D D
¥1ercur¥ D D
_Jickel
Selenium D D
Silver D D
Thallium D D
Vanadium
'.inc D D

Exposure Setting: Residential Residential Residential
TRL: Target Risk Level: 1E-04 1E-05 1E-06
BW: Body weight age 9-16 (kg) 46 46 46
AT: Averaging time (years) 70 70 70
EF: Exposure frequency (days/year) 26 26 26
ED: Exposure duration (years) 7 7 7
SFo: Oral cancer slope factor (mg/kg-dey)-I chem. specifi chem. specific chem. specific
IRs: Soil ingestion rate {rog/day) 100 1O0 100
SFi: inhalation cancer elope factor (rog/kg-day)-1 chem. specfi chem. specific chem. specific
IR3: inhalation rate for exposure: 2 hrs at 0.7 m3/hr (m3/day) 1.4 1.4 1.4
VF:: Soil-to-air volatilization factor (m3/kg) chem. specifi chem. specific chem. specific
PEF: Particulate emission factor (m3/kg) 4.63 E+ 09 4.63E + 09 4.63E + 09
SA: Surface Area (cm2) 5600 5600 5600
ABS: Absorption factor (fraction) chem. specifi chem. specific chem. specific
AF: Adherence factor (mg/cm2) 0.5 0.5 0.5

Target Concentration (ug/kg)=

TRL x BWxAT x 365days/yr
.................................................................................................................................................... x 1000 ug/kg
EFx ED x {(SFoxl0-6kg/mgxIRs) + (SFox 10-6kg/mgxSAxABSxAF) + (SFixlR3x(1/VF + 1/PEF)]}

Notes:
(a) Inhalation of volatile,; wes calculated for chemicals with a Henry's Law constant greater than or equal to 1E-05 atm-m3/mole

and · molecular weight less then or equal to 200 g/mole.
(b) The oral slope factor wes used for organic chemicals with no inhalation slope factor.
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Table H2-7

Rii-Baud Concentrationa-None_woinegenic Health Effects
Re_eetiond Scenlwio

Ingestion of Surface Water end Dermal Contact with Surface Water
MCAS El Toro Ph.ma I RI Technic.ad Memorandum

Oral T,wget Hazard
Referenoe Dou Conoentration

Chemical (m_k_-d.._) (u_L)

1,1 _1-Trichloroethane 9.0E-02 1.9E + 05
2-Butanone

2-Meth_lnaphthalene
4',4'-DDE
4' ,4'-DDT 5.0E-04 6.5E + 01

4-Nitrophenol
Acetone 1.0E-01 4.7E + 05

Benzyl butyl phthalate 2.0E-01 9.4E+05
Beta-BHC

Bis (2-ethyIhex¥1)phthalate 2.0E-02 2.6E +04
Chloroform 1.0E-02 4.1 E + 03
Delta-BHC
Endoaulfan sulfate
Gamma chlordane 6.0E-05 5.5E + 01

Methylene chloride 6,OE-02 2.3E + 05
TFH diesel 2.0E-02 9.4E + 04
Toluene 2.0E-01 1.1E + 04

i'K" .OR'0;_'Ni'.:_ ================================================================================================================================================================================ii?;iiii;'iii!i::i!i::i!i::::::::::i!i!::::i?:::iii!i!i!ii::!i!::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!i!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Aluminum

Antimony 4.0E-04 2.0E + 03
Arsenic 3.0E-04 1 .SE + 03
Barium 7.0E-02 3.4E + 05

Beryllium 5.0E-03 2.5E + 04
Cadmium 5.0E-04 2.5E -I-03
Chromium 5.0E-03 2.5E + 04
Cobalt

Copper
Cyanide 2.0E-02 9.8E + 04
Lead

Man_lanese 5.0E-03 2.5E + 04
Mercury 3.0E-04 1.5E + 03
Nickel 2.0E-02 9.8E + 04
Nitrate/nitrite 1.0E-01 4.9E + 05
Selenium 5.0E-03 2.5E + 04
Thallium 8.0E-05 3.9E + 02
Vanadium 7.0E-03 3.4E + 04
Zinc 3.0E-01 1.SE + 06

Gross a,pha I IGross beta

Exposure Setting: Residential

THI: Tar_let Hazard Index (unitless) 1
BW: Body weight ages 9-16 (kg) 46

AT: Averaging Time (years) 7

EF: Exposure frequency (days/year) 26
ED: Exposure duration (years) 7
ET: Exposure time (hours/day) 2
RfDo: Oral chronic reference dose (mg/kg-day) chem. specific
IRw: Water ingestion rate (I/day) O. 12
SA: Surface area available for contact (cra2) 5600
PC: Dermal permeability constant (cm/hr) chem. specific

Target Concentration (ug/L) = THI x BW x AT x 365 days/yr
..................................................................... x 1000 ug/mg
EFxEDxI(1/RfDoxlRw) + (1/RfDox ETxSAx PC x0.001 L/cm3)l
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Table H2-8
Rbk-Based Concentratione*Carolnogenio Health Effects

Raorutiorml Scenario

Ingestion of Surface Water ,,nd Dermal Contact with Surface Water
MCAS El Toro Phase I RI Teohnicel Memorandum

EPA Oral Slope . Target Cancer Risk:

Or., Factor ;1E-O411E..O5 I 1E-06Chemical WOE Ikg-daylmg) (uglL) lug/L) lug/L)

1,1,1 -Trichloroethane D
2-Butanone D

2-MethyInaphthalene
4',4'-DDE B2 3.4E-O1 6.BE+e2 6.BE+e1 6,8E+OO
¢',4'-DDT B2 3.4E-O1 3.8E+O2 3.BE+e1 3,8E+OO

¢-Nitrophenol
_cetone D

_enz¥1butyl phthalate C
E_eta-BHC C 1.8E+00 2.6E+03 2.6E+O2 2,6E+01

_is(2-et hylhexyI)pht halate B2 1.4E-O2 9.4E + 04 9.4E + 03 9,4E + 02
3hforoform B2 6.1E-03 6.7E+04 6.7E+03 6.7E+02
_)elta-BHC D
=_ndosulfansulfate
3amma chlordane B2 1.3E +OO 7.1E +02 7.1E +01 7,1E +00

Methylene chloride B2 7.5E-O3 5.1E+05 5.1E+O4 5.1E+03
TFHdiesel D
Toluene D

Aluminum

Antimony
Arsenic A 1.BE+OO 2.BE+e3 2.BE+O2 2,BE+e1
Barium

Beryllium B2 4.3E+00 1.1E+O3 1.1E+02 1,1E+01
Cadmium
Chromium
Cobalt

Copper D
Cyanide D
Lead B2
Manganese D

Mercury D
Nickel
Nitrate/nitrite
Selenium D
Silver D
Thallium D
Vanadium
5nc D

Gross alpha I I I I I
Exposure Betting: Residential Residential Residential

_'RL:Tar_let Risk Level: 1E-04 1E-05 1E-06
E_W:Body weight ages 9-16 (kg) 46 46 46

_,T:Averaging Time (years) 70 70 70

IEF: Exposure frequency (days/year) 26 26 26

lED: Exposure duration (years) 7 7 7
-T: Exposure time (hours/day) 2 2 2
SFo: Oral cancer slope factor (mg/kg-day)-I chem. specifi hem. specifi chem. specific
IRw: Water ingestion rate during swimming (L/day) 0.12 O.12 O.12
SA: Skin surface area available for cotanct (cm2) 5600 5600 5600
PC: Dermal permeability constant (cm/hr) chem. specifi hem. specifi chem. specific

Target Concentration lug/L) = TRL x BW x AT x 365 days/yr

.................................................................................... x 1000 ug/mg
EF x ED x [(SFo x IRw)+ (SFo x SA x PC x ET x 1E-3 L/cm3)]
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Table H2-9

Risk-Based Concentrations for Individual Chemiceb-Non Carcinogens
Roeidential Scenario

Inhalation of Soil- Gas

MCAS El Toro Phase I RI Technical Memorandum

Inhalation Target Hazard
Reference Dcee Concentration.

Chemical (m_l/kg-de Y) (u_m3)

Benzene
Chloroform (a) 1.0E-02 3.7E +O1
Methane

Methylene chloride 8.6E-O1 3.1E +03
Tetrachloroethene (a) 1.0E-O2 3.7E +O1

Trichloroethylene (a) 6.0E-03 2.2E +01

Exposure Setting: Residential

THI: Target Hazard Index (unitless) 1
BW: Body weight (kg) 70

AT: Averaging Time (years) 30

EF: Exposure frequency (days/year) 350
ED: Exposure duration (years) 30
CF: Conversion factor (uglmg) 10OO
RfDi: Inhalation chronic reference dose (mg/kg-day) chem. specific
IR3: Daily indoor inhalation rate (m3/day) 20

Target Concentration (ug/m3) = THI x BW x AT x 365 days/yr
................................................................

EF x ED x [(1/RfDi x K x IR3) + (I/RfDo x IRw)]

Notes:

(a) The oral reference dose was used for chemicals with no inhalation reference dose.
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Table H2-10

Risk-Based Concentratiorm-Carcinogenic Health Effects
Residential Scenario

Inhalation of Soil-Gas

MCAS El Toro Phase I RI Technical Memorandum

EPA Inhalation Tar_let Cancer Risk:

Inhalation Slope Factor I 1E'04 I 1E-05 I'" 1E-06
Chemical WOE (k_l-dey/m v) (ug/m3) lull/m3) I (ur/m3)

Benzene A 2.9E-02 2.9E+01 2.9E+00 2.9E-01

Chloroform B2 8.1E-02 1.1E+01 1.1E+00 1.1E-01

Methane -

Methylene chloride B2 1.6E-03 5.2E+02 5.2E +01 5.2E +00
Tetrachloroethene B2 1.8E-03 4.7E + 02 4.7E + 01 4.7E + O0

Trichloroethylene B2 6.0E-03 1.4E + 02 1.4E + 01 1.4E + O0

Exposure Setting: Residential Residential Residential

TRL: Tar_lst Risk Level: 1E-04 1E-OS 1E-06
BW: Body weight (kg) 70 70 70

AT: Averaging Time (years) 70 70 70

EF: Exposure frequency (days/year) 350 350 350
ED: Exposure duration (years) 30 30 30
CF: Conversion factor (ug/mg) 1000 1000 1000

SFi: Inhalation cancer slope factor (rog/kg-day)-1 chem. specifi hem. specifi chem. specific
IR3: Daily inhalation rate (m3/day) 20 20 20

Target Concentration Calculation:

Target Contentration (ug/m3) = TR x BW x AT x 365

.................................... x 1000 ug/mg
EF x ED x SFi x IR3
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Appendix H3

Ecological Assessment of Near-Surface Soil
Exposure for Terrestrial Mammals
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Appendix H3

ECOLOGICAL ASSESSMENT OF NEAR-SURFACE SOIL EXPOSURE

FOR TERRESTRIAL MAMMALS

This appendix presents the comparison of estimated exposure by soil ingestion (total

ingested dose) to a derived acceptable dose. Comparisons were made for each

chemical detected (on a site-by-site basis) for all OU-2 and OU-3 sites at MCAS El Toro.

The methodology for calculating the total ingested dose and the acceptable dose is

described in Subsection 7.2.3.1.

Each of the following Tables H3-1 through H3-22 is specific to a site within MCAS El

Toro: Table H3-1 addresses Site 1; Table H3-2, Site 2; etc. (There is no table for Site

18, OU-1 .)

The maximum concentrations presented in these tables represent surface and near-

surface soil (0 to 4 feet bgs). Chemical concentrations that result in doses exceeding

acceptable levels are those with ratios exceeding 1 (unity).

Toxicity values used in these calculations are taken from Table 7-30. Where data were

not available for the rat, data for the mouse (barium, fluoranthene, phenanthrene, and

pyrene) or mallard (endosulfan II and methoxychlor) were used. Mouse and mallard

body weights and ingestion values were taken from Lewis, 1992. Where NORELs or

LOAELs were not available, LD50 values were used; they were used for acetone, aldrin,

benzo(a)pyrene, benzyl butyl phthalate, delta-BHC, dj-n-butyl phthalate, dieldrin,

diemthyl phthalate, endrin, endosulfan II, methoxychlor, and PCB-1260.
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Table I-I3-1

soil Ct/trna to Prmect T=rrestrbd Mammals; _ to Potential Dose

Site 1: Explosive Ordinance Range
MCAS El Toro Phase I RI Technical Memorandum

Maximum Total Ratio of

ConcenUafion Ingesaxl Dose Toxicity Value Ingested Dose

Chemical ,da..y)............................... to Toxic_ .vait_e?,)
_. v-.'" :.' ':'======================================::::::::::::::::::::::::::::::: _::_:::::::::::_::::::::::::::::::::::::::::::_::::::::::::::::::::::::;::::::_::;:::::::::::::::::::::::::::::_::_:::_:::::::::::::::::::::::::::::::::::::::::::::::::

Petroleum hydrocadxats (total recoverable} 147 1.10E+01
TFH Diesel 61.6 4.62E+00

TFH Crasoline 0.219 1.64E-02

Toluene 0.006 4.50E-04 223 2.02E-06

============================================================================================================....... _i::i::i!::i i! _i_ :::::::::::::::::::::::g _i!_i:: _ :_ii il i:,'.:i _i ::i ::!::iiiiiii::ii::ii::iii::iiiiiiill
Aluminum 7490 5.62E+02 14 4.01 E+01

Antimony 2.5 1.88F.-01
Barium 41.4 4.9TE+O0 0.25 1.99E+01

Calcium 7290 5.47E+02

Chromium 4 3.00E-01 0.46 6.52E.-01

Cobalt 3.1 2.33E-01 0.05 4.65E+00

Copper 4.3 3.23E-01 12.5 2.58E-02
Iron 4230 3.17E+02 900 3.53E-01

Lead 7 5.25E-01 0.45 1.17E+00

MalFsesium 1790 1.34E+02

Mercur_ 0.05 3.75E-03 0.003 1.25E+00
Potassium 882 6.62E+01

Selenium 0.83 6.23E-02

Vanadium 9.8 7.35E-01 0.7 1.05E+O0

Zinc 17.2 1.29E+00 98.3 1.3 IE-02

SC:SoilCriteria Ratdefaultvalues Mousedefaultvalues(b}
C: Soil concemation (rog/kg) sample specific sample specific

CF: Soil conversion factor (kg/rog) 1.00E-06 1.00F,-06

IR: Ingestion rate (mr/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
1/BW: 5 40

TV: Toxicity value (rog/kg/day) cl_mical qeccific chcmical specific

Soil Criteria Calculation SC = C x CF x IR x I/BW

TV

Notes:

(,,) fflnclex exceeds 1.0, the chemical coneenU'ation present is potentially harmful to wildlife.

Co) ToUd ingested do_ £or barium was calculated using mouse values.
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Table H3-2

Soil Ctim_ to PrenectTetresngl Manm_; Campamoa to Potential Dose
Site 2: Magam_ Road Landfill

MCAS El Toro Phase IR/Technicatl Memotandmn

Maximum Total Ratio of

_on InBreed Doee Toxicity Value Ingested Do_e
Chemical (m_ _ (nWl _day) (ma/kl/day) to Toxi_
........ :::::::::::::::::::::::::::::::!i::iiiii::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_::_::::::ii::_ili_i:.i_i:.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::i!?:iii?:i::!iii!i!iii::i!i::::::::::::::::::::::::::::i:::.:::.::!::iii:::::::::::::::::::::::::::::[!!i!i!::!::!::!ii:::.::!::!:::::::::::::::::::::i!::iilii::::ii::!iiiiii?:::::::::::::::::::::::::::::::::::::i_:??:?:?:::::ilil?.i::::::::iilil:::.i::::!:::.:::.i!i!i!:/:!_!:::.i:.i:.i!:=::i:.::::il:::.::::::::ii::::il
2_4-DB (4-(2_4-dichlorophenoxy7butyric acid) 0.455 3.41E-02

2-Butanone (MF.KI 0.004 3.00E-04 173 1.73E-06
!-Hcx,mone 0.017 1.28E-03

4'i4'-DDD 0.00084 6.30E-05 -
4'_4'-DDE 0.00445 3.34E-O4
4't4'-DDT 0.0182 1.37E,-03 113 1.21E-05
4-M_',_4-2-pemaaone 0.005 3.7_-O4 -
Acetone 0,032 2.40E-03 9750 '2.46E-07
Aldrin 0,00301 2,26E-04 67 3,37E-06

Alpha chlordane 0.00337 2.53E-O4 15 1.69E-05
Benze_ 0.004 3.00E-04 17,65 1.70E-05

Bcnz_l _ phthalate 1.2 9.00E-02 735 1.22_..04
Bis(2-ethy_exyl)phthala_ 4.2 3.1 SE-01 65 4.85E-03
cm_ mr_Moride o.0o2 1.50£-o4

Dahpon 0.0815 6.11E-03 15 4.08E-04
Dicamba 0.507 3.80E-02 400 9.5IE-05

Eh_dbe_zene 0.006 4.50E-04 97.1 4.63E-06
Gamma chlotdme 0.00386 2.90E-04 15 1.93E-05
MCPP 140 1.0SE+01

Methyl chlmide 0.092 6.90E-03
Meth_'lenechlotidc 0.092 6.90E-03 5.85 1.18E-03
P_rol_an h_d_-_bom (totalr_averable) 4555 3.42E+02
TFI-IDiesel 97.5 7.31E+00
TFH Gasoline 0.958 7.19E-02
Toluene 0.015 1.13E-03 223 5.04E-06

Txichloroethylenc 0.003 3.60E-04 17.9 2.01E-05

..X_.ca_ _to.tal)............. 0.006 4.50E-04 179 2.51E-06

Alm'ninum 15400 1.16E-+-03 14 8.25E+01

Anlimon_ 3.9 2.93E-01
Arsenic 5.1 3.83E-01 6.4 5.98E-02

Barium 176 2.1IE+01 0.25 8.45E+01

Beryllium 0.76 5.70E-02 0.54 1.06E-01
Cadmium 2 1.50E-01 0.004 3.75E+01
Calcium 15500 1.46E+03
Chromium 15.7 1.18E+00 0.46 2,56E+00
Cobalt 7 5.25E-01 0.05 1.0SE+01

Copper 15.8 1.19E+00 12.5 9.48E-02
Iron 18600 1.40E+03 900 1.55E+00
Lead 28.3 2.12E+00 0.45 4.72E+00

Magnesium 10800 8.10E+02
Mani[anese 364 2.73E+01 290 9.41E-02
Mercury 0,57 4.28E-02 0.003 1.43E+01
Nickel 11.4 8.55E-01 5 1.71E-O1
Potassium 4940 3.71E+02
Selenium 0.25 1.88E-02
Silwr 0.76 5.70E-02 181.2 3.15E-04
Thallium 0.25 1,88E-02
Vanadium 44.9 3.37E+00 0.7 4.81E+00
Zinc 60.7 4.55E+00 98.3 4.63E-02

SC:SoilCriteria Ratdefaultvalues Mousedefaultvalues_b}
C: Soil conccntralion (m(_g) sample specific sample specific
CF: Soft com,crsion factor (kg/rog) 1.00E-06 1.00E-06
IR: Ingestiontale (rag/dey) 15000 3000
BW: Body weight (kg) 0.2 0.025
I/BW: 5 40

TV: Toxicity value (rog/Ir,g/day) chcn'&_ specific chemical specific

Soil Cri_'lia Cakolagon SC = C x CF xlRx I/BW

TV

No_-s:

(a) IfIm__,:____ 1.0, fl_chemicdconcentralionpm_ntis_bmnfulmwildiife.
(b) To*adinseat_xldo_ was cadculae_iming mouse tndum for I_rkhkaoethylenemd badtmt.
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Table H3-3

Soil Crito_ to _ Tin, atrial Mammals; C_ to Pot_tial Do_

Site 3: Original Landfill
MCAS El Toro Phase I RI Tochnical M_randum

Ma_m.a Total Ratio of

_on tn_____oo_ ToxicityV._u_ _ Dose

':_'Z_ tZe_2_:/?_i?:;iiiiiiii_?/.._i_i_i?_i_ii_:_i?_i_i_i?_!_!?:i_!?:_!_!i_......i!i!?a:.:::._!iii'?;_iji:?;..=?:il ::'_.'.'_::.?_'_:_:......_.;`:_i!i!_/_..._ii?``...._,..._``_`_/::.;:_??:_i_i_i_!_i_:_!_i?:gi?._._..._.:_!i_:i!?:i_:i_??._3ii!iiiiiliiii!iiiii!_ii_ii!iii!::!i!i!i?:!i!::
2_4tS.TP 0.0496 3.72E-03
2-Bmanone (MEK) 0.05 3.75F..-03 173 2.17E-05
2-Hexanone 0.006 4.50E-04

4'r4'-DDD 0.293 2.20E-02

4'r4'-DDE 0.0477 3.58E-03

4'r4'-DDT 0.209 1.57F,-02 113 1.39E-04
tu_nonc 0.21 I.SgE-02 9750 1.62E-06

Bis(2-ethylhexyl)phthalate 1.4 1.05E-O 1 65 1.62F,-03
Carbon tetrachloride 0.011 g.25E-04

M_&ylone chloride 0.22 1.65E-02 5.85 2.82E-03

Octachlorodibenzo-p-dioxins 0.000001 7.50E-OS

Petroleum hydrocarbons (total recoverable) 223 1.67E+01
TFTI Diesel 79.9 5.99E+00

TFH Gasoline 13.8 1.04E+00

Toluene 0.009 6.75F,-04 223 3.03E4_

Aluminum 13000 9.75E+02 14 6.96E+01

Arsenic 4.2 3.1 SE-01 6.4 4.92F..-02

Barium 196 2.35E+01 0.25 9.41E+01

Beryllium 0.49 3.6gE-02 0.54 6.g IE-02
Cadmium 3.2 2.40E-01 0.004 6.00E+01

Calcium 5810 4.36E+02

Chromium 16.9 1.27E+00 0.46 2.76E+00

Cobalt 6.6 4.95E-01 0.05 9.90E+00

Copper 22.6 1.70E+00 12.5 1.36E--01
Iron 19000 1.43E+03 900 1.5gE+00

Lead 76.9 5.77E+00 0.45 1.28E+01

Magnesium 5770 4.33E+02

Manganese 224 1.6gE+01 290 5.79E-02

Mercury 0.65 4.gSE-02 0.003 1.63E+01
Nickel 13.7 1.03E+00 5 2.06E-01

Potassium 3960 2.97E+02

Silvcr 0.69 5.18E-02 1g 1.2 2.86E-04

Thallium 0.31 2.33E-02

Vanadium 37.1 2.78E+00 0.7 3.98E+00

Zinc 104 7.80E+00 98.3 7.93E-02

SC:SoilCriteria Ratd_faultvalues Moused_faultvalues(b)
C: Soil concentration (ms/kg) sample specific sample specific

CF: Soil conversion factor 0q?,/mg) 1.00E-06 1.00E-06

IR: Ingestion rate (ms/day) 15000 3000
BW: Body weight (kg) 0.2 0.025
1/BW: '5 40

TV: Toxicily value (rog/kg/day) chcmicad specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x 1/BW

TV

Notes:

(a) If Index exceeds 1.0, the ch_nnical concml_-ation present is potcmially harmful to wildlife.

(b) Total ingea_od do_ for barium was calculated using mou_ values.
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Tablc H3-4

Soft cnteda to Protect Terre_i_ M,,_-_h; _ to Pote_al Do_

Site 4: Fcn,ocine Spill Area
MCAS El Toro l:'hue I RI Technic_ _

Ma:6_ Total Ratio of

Co_ei_ IngestedDine Toxicitywi,-- IngestedDose
c_m_ .L._ ..................... '_.T..°_.?.va!'
............... _ .* _ ..M n,....., i ............ .- -.--.-.-.-.-.-.-.-.-.-.-.........-:.._._._._._._._._._._._._._._._._'_._._'_._._._._._._._._..5..._._._._:_._._4 - _--.
..... [''_ L"-'.__ ?_?.'._!_HE!!!!!!!!!!!iii!!!ii!!!!!!iiiii!!!!!!!:;_!_!_!!!!i_ili_ _Ei_iii_E_EEEEiE!iEEiiiiiiii i_:iiiii;iiii;i;i7 ::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::: ,.::;;;;_!!_;

2-Metl_lmq_.balone 2.9 2.1SE-01

4',4'-DDD 0.0424 3.18E-03
4',4'-DDE 0.0158 1.19E-03

4'i4'-DDT 0.0582 4.37F,-03 113 3.86E-.05
Acetone 0.024 1.80E-03 9750 1.85B-07

Alpha chlordanc 0.00486 3.65E-04 15 2.43E-05

Bonzo(a_ 0.22 1.65E-02 50 3.30E-04

Bon_)fi_ 0.24 1.80E-02 4 4.50E-03

Be_n(k)flT,_'mthme 0.27 2.03E.-02 72 2.81E-04
Bemzylbutyl phtludate 0.17 1.28F.,-02 735 1.73E-.05

ei_2-_,/l)pha_-,,. 0.38 2.ssF__o2 65 4.388-_
Chrysene 0.22 1.65E-02 99 1.67E-04
Delta-BHC 0.00247 1.85E-04 88 2.11E-06

Dieldrin 0.0328 2.46E.-03 40 6.15E-05

Endosulfm I 0.00076 5.70E..05 2 2.85E-05
Endosulfan II 0.0141 1.41E-03 200 7.05E-06

Endosulfan sulfate 000093 6.98E-05

EM _ 0.013 9.75E-04 7.5 1.30E-04

Endfin aldch_ 0.00878 6.59E-04
Endrm ketone 0.007 5._

Fluormthonc 0.19 2.28E-02 125 1.82.E-04
C.nur,ma chlordane 0.00811 6.08E-04 15 4.06E-05

Mcthoxychl_ 0.00326 3.26E-04 2000 1.63E-07

Naphuhalonc 23 1.73E+00 41 4.21E-02
Phcnol 0.27 2.03E-02 60 3.38E-04

P_rnc 0.21 2.52E-02 125 2.02E-04
TFH Ga._line 3.11 2.33E-01

Toluene 0.027 2.03E-03 223 9.08E-06

.X_l==_.l_ 01 7_03 179 4.19E-05
Almmmnn 29000 2.18E+03 14 1.55E+02

Antnnon_ 3.5 2.63E-01
Arsenic 7.5 5.63E-01 6.4 8.79E--02
Barium 223 2.68E+01 0.25 1.07B+02

Bcvdllium 1 7.50E-02 0.54 1.39E-01
Cadmium 22.8 1.71E+O0 0004 4.28E+O2
Calcium 10900 8.18E+02

Chromium 85.1 6.38E+00 0.46 1.39E+01

Cobalt 10.3 7.73E-01 0.05 1.55E+01

Copper 49.4 3.71E+00 12.5 2.96B-01
Lead 258 1.94E+01 0.45 4.30E+01

MaBnc$ium 14600 1.10E+03

Man,nose 402 3.02E+01 290 1.04E-01
Mcrcury 0.84 6.30E-02 0.003 2. I 0E+01
NickcI 22.1 1.66E+00 5 3.32E-01

Nickel 22.1 1.66E+00 5 3.32E-01
Potassium 8250 6.19E+02

Silver 1.3 9.75E-02 181.2 5.38E-04

Thallium 0.27 2.03E-02

Vanadium 67 5.03E+00 0.7 7.18E+00
Zinc 529 3.97E+01 98.3 4.04E-01

SC:SoilCriteria Ratdefauhvaluea Monse default values (b) Mallard &'fault values (c)
C: Soil conce_fim (mg/k_ sample s_'ific sample specific sample specific

CF: ,Soil conversion factor (kg/n_) 1.00E-06 t.00E-06 1.00E-06

IR: IngcsUonnrc (rog/day) 15000 3000 250000

BW: Body weight (ks) 0.2 0.025 2.5
I/BW: 5 40 0.4

TV: Toxicity value (rog/kg/day) chonucal specific chemical apccific chcmical specific

Soil Critcria Calculation SC = C x CF x IR x I/BW

TV

Notes:

(a) Iflndexexcee& 1.0,thechemicalconcontrationpreaentispotontiallyhannfuhowildlife.

Co) Total _ dose was calculated uamg monae wdues for fium'mthone, pyrone and bar/urn.
(c) Total in_ested dose wss calculated u._mg mallard values for _ H _ad methoxychior.
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Table H3-5

Soil_ to Pr_ Tm_mmd _; _ to Pot_thd Do_
Site 5: PoSme_' Rmui Lmdfdl

MCAS El Toro Phase I RI T_:tmical M_rm&an

Maximum Total Ratio of

CooconU_on Ingested Dose Tomcily Value Ingested Dose
Chemical to To_iciV

_':_....... ........... i:.......... _:-_:::_*............. -::::-:......=========================================================================================================................_...........:::::::::::::::::::::::::::::::::::::.......................... .'::............ _::.':......

2r4_5-TP 0.0556 4.17E-03 .

4'r4'-DDT 0.239 1.79E-02 113 1.59E-04

M_&oxychlor 0.122 1,22E-02 2000 6.10E-06

Petroleum hyd_catbom (total recoverable) 877 ,6.58E+01 .
TFH Gasoline 0.0831 6.23E, O3 -

Toluene 0.004 3.00E-04 223 1.35E-06

I'-'""'"'.'_. _"_::"'::_:_i:_!i!?_...:?:ii::_giliiii::i!i!:_!i!::iiiiii_iiiiiiiilili_._i !::!i!::!i!i!?:':'"_::_:_i:_iiiiiiii_i_?:ii-iiii?::_--i?'.'..':....-_j!i?:.!iiiiii::iii;._C..--.:..:ii'"_"_"_"··'··'_:':_:'_ iii!!::_...:iii:::i_ii!i!i!ii:/:i!i?:!i!iiiii:_i
Aluminum 8880 6.66E+02 14 4.76E+01

Arsenic 3.3 2.48E-01 6.4 3.87E-02

Barium 75.8 9.10E+O0 0.25 3.64E-+O1

Ber_'llium 0.23 1.73E-02 0.54 3.19F/.02
Cadmium 1.2 9.00E-02 0.004 2.25E+01
Calcium 12400 9.30E+02

C_-<nhium 7.4 5.55E-01 0.46 1.21E+00

Cobalt 3.7 2.78E-01 0.05 5.55E+00

Copper 17.3 1.30E+00 12.5 1.04E-01
Iron 9790 7.34E+02 900 8.16E-O 1

Lead 38.5 2.89E+00 0.45 6.42E+00

Magnesium 3820 2.87E+02

Man/_nese 168 1.26E+01 290 4.34F.-02
Mercur_ 0.05 3.75E-03 0.003 1.25E+00
Nickel 7.7 5.78E-01 5 1.16E-01
Potassium 2460 1.85E+02

Selenium 0.1 7.50E-03 .

Silver 0.5 3.75E..02 181.2 2.07F,-04
Thallium 0.22 1.65E-02 .

Vanadium 23.3 1.75E+00 0.7 2.50E+00

Zinc 98 7.35E+00 98.3 7.48E-02

SC:SoilCriteria Ratdefaultvalues Mousedefaultvalues_b) Mallarddefaultvalues(c)
C: Soil concentmion (rog&g) sample specific sample specific sample specific
CF: Soil conve_3ion factor (kg/rog) 1.00E-06 1.00E-06 1.00E-06

IR: Ingestion rate (rog/day) 15000 3000 250000

BW: Body weight (kg) 0.2 0.025 2.5

1/BW: 5 40 0.4

TV: Toxicity value (xng/kg/day) ci*'lemicalspecific chemical specific chemical specific

Soil Cdteria Calculation SC = C x CF x IR x I/BW

TV
Notes:

(a) IfIndexe_ l.O , the chemical oonconlrafionlm:sont is potenfially harmful to wildlife.

(b) Total ingested dose for barium was calculated using mouse values.

(c) Total ingested dose for methoxychlor was calculated using mallard values.
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Table H3-6

Soil Criteria to Protect T_mtrial Mammals; Compat/son to Poamdal Dose

S/re 6: I)wp Tank Drainage Area 1
MCAS El Tow Phase I RI Technical Mmaorandum

Maximmu Total Ratio of

_on _ Dose Toxicity Value Ingem_ Dose
Chemical to ToSdcit

5: P _ I

Acetone 0.049 3.68E..03 9750 3.77E-07

Benz'yl butyl phthalate 0.44 3.30E-02 735 4.49E.-05

Bi_ 2-ethyihex_l_hthalate 14 1.05E+00 65 1.62E-02
Carbon mrachloride 0.007 5.25F.-04

Fluoranthene O.16 1.92E-02 125 1.54E-04

M_vfflene chloride 0.031 2.33E-03 5.85 3.97E-04

Petroleum hydrocatbom (total recoverable) 1297 9.73E+01

l_ene 0.15 1.80E-02 125 1.44E-04

TFH Diesel 239 1.79E+01
TFH Gasoline 315 2.36E+01 .

Toluene 0.01 7.50E-04 223 3.36F,-06

__::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Aluminum 181O0 1.36E+03 14 9.70E+O 1

Antimony 5.3 3.98F_,-01 .
Arsenic 4.2 3.15E-01 6.4 4.92E-02

Barium 1280 1.54E+02 0.25 6.14E+02

Ber}'llium 0.83 6.23E-02 0.54 1.1SE-01
Cadmium 11.8 8.85E-01 0.004 2.21E+02

Chromium 365 2.74E+01 0.46 5.95E+01

Cobalt 10.6 7.95E-01 0.05 1.59E+01

Copper 26.5 1.99E+00 12.5 1.59E-01
Lead 1410 1.06E+02 0.45 2.35E+02

M_ 344 2.58E+01 290 8.90E-02

Mercury 0.2 1.50E-02 0.003 5.00E+O0
Nickel 15.9 1.19E+00 5 2.39E-01
Selenium I. 1 8.25E-02

Silver 1.2 9.00E-02 181.2 4.97E-04

Thallium 0.5 3.75E-02

Vanadium 46.9 3.52E+00 0.7 5.03E+00

Zinc 266 2.00E+01 98.3 2.03E-01

SC: Soil Criteria Rat default values Mouse default values (b)
C: Soil concenU-ation (rog/kg) sample specific sample specific

CF: Soil conversion factor (kg/rog) 1.00E-06 1.00E.,06

IR: Ingestion rate (rog/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
I/BW: 5 40

TV: Toxicity value (mg/kg/dny) chemical specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x 1/BW

TV

Notes:

(a) If Index exceeds 1.0, the chemical concanlration pre_'nt is pote_ally harmful to wildlife.

Co) Total ingeste_ dose fo_ fiuotanthme, pyrene, and barium was calculat_ using mouse values.
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Tal_ 1-13-7

._il Cfitmia M Prlm_ Ten_aniai Mammals; _ to Potmfial Dine

S_ 7: Drop Tank Draln_ Ann2
MCAS El Toro Phase I RI T4_nMoalMemoramtnm

Maximum Total Ratio nf

................. .{_ to Toxi_.........................................................................................J..--_.--...*_.......................3...._..'_........ _ ..-............-...... :....................... -..-.-..-..-..-.-.-.-.-,-.-...-.-.-
:-. :O_'.:::::::::::::::::::::::::::::::::::::!_:_:::: :::::::::::::::::::::::::_:::::_::!:::::::::::::::::::_!::::!.=...:::::!!!:!!:!!!!!!!:!:!!!!.::!:!:::_:::_:_i_::::!!!:?i!:*!:::::._:_*::_.::::::::::::.:::::!_::`..:`:::_::

4'_4'-DDD 0.163 1.22E-02
4'_4'-DDE 0.0387 2.90E-03
4'_4'-DDT 0.2 1.50F,-02 113 1.33E-04
Ar_mn_ 0.064 4.80F_,-03 9750 4.92E-07
13en2xn_ 0.009 6.75E.-04 17.65 3.82E.05

Bmz_a_ 1.3 9.7_r,-02 0.006 1.63E+01
Bcnz_a_ 1.8 1.35F,-01 50 2.70E-03
Bcnz__ 2.8 Z 10E-01 4 5.25E-02
Benzo(&l_i)pet_eno 6.9 5.18E-01
Benzo(k)fluotanthene 1.3 9.75E-02 72 1.35E-03
Bia(2__halat_ 1.4 1.05E-01 65 1.62E-03
Gadmz_ 0.46 3.45E-02
cm_ mrmaoado 0.002 1._oE-o4

2.4 1.80E-01 99 1.82E-03
Dibgnzo_a_h_nl_ac.one 0.41 3.0gE-02
Dicld_ 0.0253 1.90E-03 40 4.74E=05

Di_/iphlhai_ 0.24 1.80E-02
Endo_fan malfato 0.0669 5.02E-03
Endrin 0.00654 4.91E-04 7.5 6.54E=05
Endrin _ 0.0021 1.58E-O4
Fhmran_ 4.1 4.92E-01 125 3.94E-03

lndgno{It2_3.-cdev. ne 1.5 1.13E-01 72 1.56E-03
M_/tm_ _ 0.014 1.05E-03 5.85 1.79E.O4
Petrol,mn !_dtoc..adxms {totalr_wc-T'abio} 32091 2.41E+03
Ph_n,mihr_ 1.4 1.68E-01 10 1.68E-02

l_ronc 3.5 4.20E-01 125 3.36E-03
'I'FH Diosel 696 5.1SE+01
TFH Ganoline 2.68 2.01E-01
Toluene 0.014 1.05E.-03 223 4.71E-06

Xldenes Itotal? 0.003 2.25E-04 !79 !.26E-06

Aluminum 16900 1.27F_.+03 14 9.05E+01
Arsenic 5.g 4.35E-01 6.4 6.80E-02
Bmimn 729 8.75E+01 0.25 3.50E+02 .

Bc_m 0.72 5.40E-02 0.54 1.00E..OI
Cadmium 6 4.50E-01 0.004 1.13E+02
Chromium 62 4.65E+00 0.46 1.01E+01
Cobalt 31.2 2.34E-+-00 0.05 4.68E+01

Copp_ 46 3.45E+00 12.5 2.76E-01
Lead 931 6.98E+01 0.45 1.$5E+02

Man_anose 325 2.44E+01 290 8.41E-02
Mercury _ 0.51 3.g3E-02 0.003 1.2gE+01
Nickel 17 1.28E+00 5 2.55E..01
Selenium 0.2 1.50E-02

Thallium 0.47 3.53E-02
Vana_um 54.6 4.10E+00 0.7 5.gSE+00
Zinc 151 1.13E-+-01 9g.3 1.1SE-01

SC: Soil Cril_ia Rat defaultvah_ Mou*e default vah_ _
c: soilc,_en_ (meAq_ nn_ s_aca_ samplesputa:
CF: Soft oonvetsion factor _ 1.00E-06 1.00E-06
IR: In$_ion rat_ (mg/day) 15000 3000
BW: Body wei_t (kg) 0.2 0.025
1/BW: $ 40

TV: Toxi_ty valuo(mg/k_day) _ spo_c _ spocific

Sot_Cfimia Cakuhfion SC = C x CFxIR x I/BW

TV
Not_:

(a) fflndcx _ 1.0, the chemlcal _ _t h _ _ m _.
(b) Total insested dine for fimuanfim_, phenanlhrene, _ and barium ma_ caloulatcdumng mousc value.
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Table I-D-8

8oi1_ m Ptma_ Temnaml Mammals, _4,on to Po_al_ Dose
8itc 8: DRMO 8tornguAma

MCA8 ElToro Plmse I RI T_I Meanm--m.h--

Maximm.a ToM Ratio of

c.o,,.,._.a,_ u,_ uo,,e 'ro_ v,,hm _ Do,.
Che_

._._. (.m_ ....... ) to Toxicity t

2-Bm_one(MEK) O.OO4 3.00E-04 173 1.73£-O6
2-Hearamone 0.013 9.75E-04

4't4'-DDD 0.15 1.13E-02
4'r4'-DDE 0,0443 3.32E-03
4'14'-DDT 0,17 1.28E-O2 113 1.13E-O4
Alpha chlordm_ 0.453 3.40E-02 15 2.27E-03
A_m-BHC 0.00357 2.68E..O4
Bemu_a_m]n'ene O.15 1.13E-02 50 2.25E-O4
_)pe_me 0.14 1.05E-02
Ben_ bu_ _ 1.9 1.43E-01 735 !.94£-04
Beat chlordam: 0.0191 1.43E-03

_s_2-eth_aex_phthalat_ 8.8 6.60E-01 65 1.02E-O2
21ayaena O.16 1.20E-02 99 1.21E..04
Di-n-bul_hthnln_ 1,4 1.05E-01 8000 1.31E-05
Diel&in 0.836 6.27E-O2 40 1.57E-03

il)hnet_ phiimlnm 0.33 3.96E=02 7200 5.50E..06
iEndomxlfanI 0.0635 4.76E--03 2 2.38E-03
EndoaulfanH 0.0618 6.18E-03 200 3.09E-05
_knulfan sulfn_ 0.012 9.00E-O4
E,nda'in 0.216 1.62E-02 7.5 2.16E-03

Ench'maldehyde 0.292 2.19E-02
Endrinketone 0.0101 7.58E-04

Eth]dbenzeae 0.002 1.50E-04 97.1 1.54E-06
_lhene 0.16 1._2E-02 125 1.54E-04
?aumnachlordane 0.0758 5.69E-03 15 3.79E-.04
H_tl'ume O.14 1.05E-02

IndeaoQ,2_3.-cd_'ene O.15 1.13E-O2 72 1.56E-O4
M_mo_'/q:_lor 0.00428 4.28E-04 2000 2.14E-07
Meth_leae chloride 0.066 4.95E-03 5.85 8.46E-04
PCB 1248 17.8 1.34E+00
PCB 1254 20.4 1.53E+00 5 3.06E-01
PCB 1260 1.82 1,3TE-OI 841 1,62E-O4

P6_roieumhydrocarbons (total recoverable) 7730 5.80E+02
P}amne 0.23 2.76E-02 125 2.21E-04
Tetmchloroe_ene 0.004 3.00E-O4

Dieael 1060 7.95E+01
TFH Canoline 2.26 1.70E-O1
Tolmme 0.01 7.50E-O4 223 3.36E-06
Xvkmes (total) 0.016 1.20E-03 179 6.70E-06

,_[_,,,',,,,,,_!_!_:_!_!_:_!:!_:_!::_:_:::_!]_!:_:_!_:: :_:: :_::: :?: :_::::_:: :_::_:! !_::' :_:::: :::::;: ;:;:;: ::::::: ::::::::::: :::::::::::::::: :: ::::: ::: ::: :::::::: :::::::: ::: ::::::::::::::::::::: ::"_:'::: _:: :::_:!'!_'!

Aluminum 29800 2,24E+03 14 1,60E+02

Ami,mony 11.1 8.33E-O1
Ar,le_ 7.9 5.93E-.01 6.4 9.26E..02

Barium 287 3.44E+01 0.25 1,38E+02

Bm_/nimn 0.92 6.90E=02 0.54 1,21E-OI
_tdmium 10_ 8.10E+O0 0.004 2.03E+03
Chromimu 113 8.48E+00 0.46 1.$4E+01
Cobalt 12.7 9.53E-01 0.05 1.91E+OI

Copper 213 1.60E+OI 12.5 1.2_E+00
Lead 1520 L 14E+02 0.45 2.53E+O2

M_eae 429 3.22E+01 290 1.11E-O1

Mercury 15.1 1.13E+00 0,003 3.78E+02
Nickel 70,3 5.27E+00 5 1.05E+O0
Selenium 0.27 2.03E-02
Silver 21.4 1.61E+OO 181.2 8.86E-03
Thallium 0.51 3.83E-02
Vnnndium 76.2 5,72E+00 0.7 8,16E+00
Zinc 1510 1.13E_02 98.3 1.15E+00

sc:soacritem Ratdef_ttm Mou_defaua_ue_Co) Ma_-ddefeat_(¢)
C: Soiloonceninuion (mlO_ m'ttple specific mn'tpl_ speci_ sample
CF: _il convention factor (kag/mg) 1.00E-06 1.00E-06 I.OOE-06
IR: _ rate (tug/day) 15000 3000 2.50E+05
BW: Body weight (kg) 0.2 0.025 2,50E+00
1/BW: 5 40 0.4

TV: Toxicityvalue(ms/kF,/day) chemk:alspeci_ chetaical._c chemicalspeci_

8off Cfiimia C.ak'ulalion 8C = CxcFxIRx I/BW

TV
No_s:

(a) Iflndex_ l.O,tl_am_aluoncmlraIionlm_atispot_fia_yhannfultowidlif_.
Co) Total tug, stol da_ f_ dina_hyt phU'mlate,fiuoranthene. _ md barhan was eal_ula_ umg mouse value.
(c) Totnlm&esteddoeefe_en_oeulfanHand me_ wm ealettlated'mangmallardvalues.
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Table H3-9

SOil Crimia to Prmzet Ten, estrial _ _ to Polzntial Dose
Site 9: Crash Cr_ Pit 1

MCA8 El Toro Phase I [] Technical Mmmm'.dum

Total Ratio of

_on lngeated Dose Toxicity Value Ingested Dose

Chemical to Toxicit_

i''_-"'_Z i_ Z_iii_!_i_i::i::i::i::i::i::i::i::i::iiii:iii:_::!iiiiiiii:::i!iiii!i!iiiiii::iii_iliiiii!i::i.';:!:_!i!iii!i!i!i!_i::i!ii:iiii_ii_iii!i::i!.."i_ii:_iii::ii::ii::?:?::_=_:_=_?:?:?:!_::ii!_i!::ili!i!iii=_iii_ili!iii/_i'=_-i_iii!=ii_?_i_._l!iii:.iiiiiiiiiiii!iii!i!_i::-:,:**:,i:i,i:i:i:,:,i:i:i,:.:-,_,_,_,_,_:_:_:_.::.:-:_'__':_:i?_:-_:i*-,_*_-*.::.:..'-:i:-:_-:_:_:_:_!_:_!_:_i_:::
l_lt l-Trichloroethane 0.009 6.75F,-04 500 1.35E.4)6

2.Butauone (M_K) 0.003 2.25F..-04 173 1.30F..-06
Carbon tetrachloride 0.003 2.25E-04

Dim_yl phthalate 0.36 4.32E-02 7200 6.00E-06

PeUoleum h_c. atbom (total recoverable) 259 1.94E+01
TFH Diesel 51.1 3.83E+00

TFH Gasoline 0.89 6.68E-02

Toluene 0.002 1.50E,-04 223 6.73E-07

Aluminum 11600 8.70E+02 14 6.2 IE+01

_¢ 4.7 3.53F,-01 6.4 5.51E-02

Barium 2610 3.13E+02 0.25 1.25E+03

Cadmium 1.7 1.28E-01 0.004 3.19E+01

C?_Oa-lium 23 1.73E+00 0.46 3.75E+00

Cobalt 6.1 4.58E-01 0.05 9.15E+00

Copper 13.1 9.83E-01 12.5 7.86E-02
Lead 62.5 4.69E+00 0.45 1.04E+01

Mnnsanese 292 2.19E+01 290 7.55E-02
Nickel 8.5 6.38E-01 5 1.28E-01

Selenium 0.3 2.25E-02 -

Thallium 0.25 1.88E..02 .

Vanadium 35.7 2.68E+00 0.7 3.83E+00

Zinc 57.9 4.34E+00 98.3 4.42E-02

SC:SoilCri_ria Ratdefaultvalues Mousedefaultvalues(b)

C: Soil conc_-_ion (mg/kg) sample specific sample specific '

CF: Soil conversion factor (kg/nag) 1.00E-06 1.00E-06

IR: Ingestion rate (rog/day) 15000 3000

BW:Bodyw_isht(kg) 0.2 0.025 --
1/BW: 5 40

TV: Toxicity value (mS/kg/d_y) ct_mical spedfi¢ chemical spoaifi¢

Soil Criteria Calcuhtion SC = C x CF x IR x I/BW

TV

Notes:

(a) Il'Index exceeds 1.0, the chnnical concenmttion present is potentially hamfful to wildlife.

Co) Tolal ingested dose for dimethyl phthalate and barium was calculated using mouse values.
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Table H3-10

Soil Criteria to Prut_ Terrestrial Maumutls; Comparison to Potential Dose

Site 10: Petroleum Dispo_ Area
MCAS El Toro Phase I RI Technioal

Maximum Total Ratioof

_on Ingested Dose Toxicity Value Ingested Dose

Chemical to To_icit
_..:_ ............................. .---.-.--..,-...w--.-.v.,...I......w......,._......................... L..._,. · ·R.-... IL! ..................... .-:.----...--- _:.:->--v_..._.._.._._.:._._.:_._._._._._._._._.:_:_:._:_:_:_:_:.:.:c.:.:_:c<_:<<.:.

lr2-Dichloroethene (total) 0.006 7.20E-O4 17 4.24E-05
Acetone 0.13 9.75E-03 9750 1.00E-06

Benzo_a_mfi-acene 0.35 2.63E-02 0.006 4.38E+00

Benzo(a_ne 0.38 2.85E-02 50 5.70F,-04

Benzo(b_fluoranthene 0.37 2.78E-02 4 , 6.94F._.03
Benzo(j_i)petylene 0.22 1.65E-02 .

Benzo(k_uoranthene 0.23 1.73E-02 72 2.40E-04

Bis(2-ethylhexyl)phthal_ 0.28 2.10E-02 65 3.23E,-04

Cl-a_/sone 0.46 3.45E-02 99 3.48E-04

Diethylphthalate 0.24 1.80E-02
Fluorauthene 0.77 9.24E-02 125 7.39E-04

Indeno_ l_2_3-.cd_n'one 0.29 2.18E-02 72 3.02E-04

Petroleum hydrocarbom (total recoverable) 532 3.99E+01
Phenauthrene 0.34 4.08F,-02 10 4.08E-03

P}n-ene 0.78 9.36E..02 125 7.49E-04
Tetrachloroethene 0.019 1.43E-03

TFH Diesel 38.3 2.87E+00 -

TFH Gasoline 0.117 8.78E-03 -

Toluene 0.018 1.35E-03 223 6.05E-06

Aluminum 23400 1.76E+03 14 1.25E+02

Arsenic 5 3.75E-01 6.4 5.86E-02

Barium 237 2.84E+01 0.25 1.14E+02

Beryllium 0.89 6.68E-02 0.54 1.24E-01
Cadmium 2.3 1.73F,-01 0.004 4.31E+01

Cl-aoafium 20.4 1.53E+00 0.46 3.33E+00

Cobalt 10 7.50E-01 0.05 1.50E-+OI

Copper 15.8 1.19E+O0 12.5 9.48E-02
19.2 1.44E+00 0.45 3.20E+00

Manganese 358 2.69E+01 290 9.26F__02

Mercu_ 0.06 4.50E-03 0.003 1.50E+00
Nickel 15 1.13E+O0 5 2.25E-01

Selenium 0.17 1.28E-02

Silver 0.84 6.30E-02 181.2 3.48E-04

Thallium 0.4 3.00E-02

Vanadium 63.7 4.78E+00 0.7 6.83E+00

Zinc 79.8 5.99E+00 98.3 6.09E-02

SC:SoilCriteria Ratdefaultvalues MousedefauItvalues(b)

C: Soil concenU_on (ms/kg) sample specific sample specific
CF: Soil conversion factor (kg/rog) 1.00E-06 1.00E-06

IR: Ingestion rate (ms/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
1/BW: 5 40

TV: Toxicity value (ms/kg/day) chemical specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x 1/BW

TV

Notes:

(a) Iflndex exceeds 1.0, the chemical concentration present is potmtially harmful to wildlife.

Co) Total ingested dose for 1,2-dichloroethene, fiuoramhene, phenanthrone, pyrene, and barium was calculated using mouse values.
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Table H3-11

Soil Crimi_ to Protect Tm_rial _; _ to Poamli_ Dose

Site 11: Tnmdonn_ Storage Area
MCAS El Toro Pha_ I RI T_anical Memorandum

M_dmum Total Ratio of

Concmmaion Ingem_dDeae Toxicity Value IngestedDoee

Chemical y) .............. ._ T_xicit

4't4'-DDD O.137 1.03E-02

4't4'-DDE 0.00376 2.82E-04

4't4'-DDT 0.105 7.88E-03 113 6.97F.,-05
Endamlfan II 0.134 1.34E-02 200 6.70E-05

Endrin 0.0249 1.871:,-03 7.5 2.49F.,-04

Endrin aldehyde 0.145 1.09E-.02 -
PCB 1260 4.96 3.72E-.01 841 4.42E-04

SC: Soil Criteria Rat default values Mallard default values (b)

C: Soil concemrafion (mi/kg) umple specific sample specific

CF: Soil conversion factor (kg/rog) 1.00E-06 1.00E-06

IR: Ingestion ra_ (mg/day) 15000 250000

BW: Body weight (kg) 0.2 2.5
I/BW: 5 0.4

TV: Toxicity value (rog/kg/a-y) chemical specific chemical specific

Soil Crim/a Calculation SC = C x CF x IR x I/BW

TV

Notes:

(a) fflndexcy___,-ee,__1.0 , thc chemical _on _ is potonfially harmful to wildlife.

fo) Total in_ dose for axiosulfm II wm cal_alat_d _ _ v_u_
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Table H3-12

Soil _ to Pn:_ct Teamuisl M.,.-ml.; C,,..,_m'_m to Potential Dose
Site 12: Sludse l_'y_ Be_

MC,AS El Taro Phme I RI T_,._i....I

Max/mum Total Ratio of

_ Doee Toxicity Value _ Dose
to Toxioil

_4-Dici,dotopheaox'y.oet_._d 0.14 1.05F-,-02
2-Btmmon_ _K) 0.079 5.93E-03 173 3.42E-05
4'_4'-DDD 1.19 8.93E-02
4'_4'-DDE 0.281 2.1 IE-02

4't4'-DDT 3.65 2.74E-01 113 2.42F.-03
Acetone 0.035 2.63E-03 9750 2.69E-07

AIpl_ chlordane 0.0785 5.89E-03 15 3.93E.04
13e_a_ 0.69 5.18E.O2 0.006 8.63E+00

Bau_,_ 0.67 5.03E-02 5O 1.ol _.oa
_)nuonnth_ 0.93 6._m-o2 4 1.74E-02
Bena:_i_l_ 0.34 2.55E-02
13_x_)fluomnfi'_e 0.55 4.13E-02 72 5.73F,-04
_i_2-_,ev__ o.e 4.soE-o_ _s e.srzr_o_
c,/o_ _r_t_ o.oo_ _.5o_-o_ 11 1.3e-_-o5
Catbo_ t_achlm'i&- 0.011 8.25E-04

CluTme I 7.f,OF.-02 Se 7.5SE-04
Dalapon 0.241 1.81E-02 15 1.2113-03
I)ib._.,h)..a,,,,_ o.13 97_-o3
Dieldrin 0.104 7.80E-.03 40 1.95E-04
Endosul[nn sulfate 0.047 3.53E-03

Encla'maldehyde 0.0856 6.42E-03
Erich'inketone 0.133 9.98E-03
Fluorantlm_ 1.7 2.04E-01 125 1.63E-03
Gnmmmchlordane 0.0931 6.98E-03 15 4.66F.4M

Indeno(1,2t3-od)p,_nr_ 0.44 3.30E-02 72 4.58E-04
MCPP 153 1,15E+O1

Methox_or 0.175 1.75E-02 2000 8.75E-06
Methylene chim'i&- 0.035 2.63E-03 5.85 4.49E-04
PCB 1254 2.49 1.87E-01 5 3.74E-02

Petrolea_m hydrocarbons (total in,overlie) 42529 3.19E+03
Pheatmthrene 0.59 7.08E-02 10 7.08E-03

PFene 1.1 1.32E-01 125 1.06'E-03
TFH _1 1970 1.48E+02
TFH Gasoline 24.7 1.85E+00
Tolu_te 0.01 7.5015-O4 223 3.36E-06

13,i!l,,_(total_ 0.002 1.50E-04 179 8.38E-07
:.i:.i:.i:.i:.i:.i:,lili!i!i!i!i!i!iii!i!i!iii_iii!ii;ii!i!i!i!iiii:iiii!i-i!_!i!i!;!iiiii!i!iii!i!_!_!_Zi:.i!ii_i_:.f._i_iii_iiiii_i_i_iii_:._:._:._i_i_i_i_i_i_:._i_i_:.ilili:._i_iii_i_iiiiiii_ii:.i:._i_i_:.iiii_iii_!iZii_:._iiii!_!_::i:?._:=_i_i_:._:._ii:.!:.!:,iiii!iii!iiiii_:.!:._i!:,!i_:.i:.i:.!:,i:.i:,_:.!i!:.!i!iii!iiiii!:.!:.!:.iiiiil!::iiii!i!:.!:.!::!ii:.!iii!:.!i!:.!i!i!i_:.!i!::!i!::!:.!i!::!iii

Alu_mum 28200 ] 2.12E+03 14 1.51E+02
I

143 1.07E+00 6.4 1.68E-01
Barium 355 4.26E+01 0.25 1.70E+02

Be_llium 1.7 1.28E-01 0.54 2.36E-01
Cadmium 7.2 5.40E-01 0.004 1.35E+02
Chromium 35.7 2.68E+00 0.46 5.82E+00
Cobalt 11.7 8.78E-01 0.05 ! .76'E+01

Copper 45.4 3.41E+00 12.5 2.72E-01
C-_&- 1 7.50E-02 10.8 6.94E-03

531 3.98E+01 0.45 8.85E+01

Msn[_nnese 455 3.41E+01 290 1.1gE-01

Mercury 1.3 9.75E-02 0.003 3.25E+0t
Nickel 84.2 6.32E+00 5 1.26E+00
Scl_u_n 0.33 2.48E-02
Silva' 7.4 5.55E-01 181.2 3.06E-03

ThalF uan 0.38 2.85E-02
Vmad/um 800 6.00E+01 0.7 8.57E+01
Zinc 418 3.14E+01 98.3 3.19E-01

SC: Soft L-'tlttnla Rat &-fault valuta Mouse &-fault valtma _b) Mallard default vahms (c)
C: Soil oo_enlxatm (nWkl0 sample specific mnpte _ sample specific
CF: Soil carn, m_ion _:tor (k_/mg) 1.00E-06 1.00E-06 1.00E-06
IR: _mion me (m_Vday) t SO00 3OOO 25OOOO

Bw: Body _ 0_ 0.2 o.02s 2.s
I/BW: 5 40 0.4

TV: Toxi_ _lu_ (mS/_&-y) dmui_l q_i_c chemi_ q_cific chem_ q_

Sol]_ C1_¢_,Intlne_, SC - C x CF x IR x 1/BW

TV
Notes:

(a) If hdex exoee&- 1.0, the ehemiad ooaeem'm/_ proem a,potem/_y Immful to wildlife.
(lo) ToUdmemeddoeefm'fiuamUhem,_pymm, md benumwnealculmedum_motmwkm.
(c) Total insested daee _m'_ar was cal_ usin&malit'xl values.
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Table I-L3-13

Soil Criteria to Protect Terrestr_ Mammah; Comparison to Potential Doie

Siu: 13: Oil Change Area
MCAS El Toro Phase I RI Tec_ica] Memorandum

Maximum Total Ratio of

Cor_n_on Ingested Do_ Toxi_y Value _ Dose

Ch_ ..........................I _._..............._..to._.._..V._..... .-.... ............. .v.-.-.-.-.-.-.-.-.-.,,......-...-.-...-.w.-.--.-.--.--.-.-.-,--.-,-,--.-.-.-.-.--............................... L - - _... _ .......... .- -.. -.. - - ..-.....v.l.w _:.-.-._.-.-.-.-.-.-.·.-.....v...:.:...:.-.:.:.:.-.-.-.-.-.-.-,-.:.:.:.:...:.:.-.-.:...:....,-.-...-...:.:.:.-,:.:.:.:.:.:.:.:.:.:+:.:.:.:,:.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:,:,:.:.:. :,:,:.:,:

_tcetone 0.043 3.23E,-03 9750 3.31F,-07

Benzo_a)p_'ne 0.21 1.58F_,-02 50 3.15F,-04

Ben_)tluorsmh=_ 0.26 1.95E-02 4 4.ggF_,-03
Benzo(gth_i)perylene 0.2 1.50E-02 -

Ben_)fluoramhene 0.19 1.43E-02 72 1.98E-04

Benzyl butyl phthalat= 0.16 1.20E-02 735 1.63E,-05

Bis(2-ethylhexyl)phthala_ 0.27 2.03E-02 65 3.12E-04

Cl-,r_sene 0.21 1.58F_,-02 99 1.59F_,-04
Fluoranthene 0.33 3.96E-02 125 3.17F_,-04

Ind=_ l_2_3-cd)F_me 0.23 1.73E-02 72 2.40E-04

Petroleum h]/drocarbom (total recoverable) 3340 2.51E+02
Phenanthrene 0.2 2.40E-02 I0 2.40E-03

P_/rene 0.27 3.24E-02 125 2.59E-04
TFH Diesel 490 3.68E+01

TFH Gasoline 0.319 2.39E-02

Toluene 0.009 [ 6.75E-04 223 3.03F,.06
_-.... _i!_:_?g_gg_g_!_/_!_iii!_!i_!g_?_!_i_!_!i!_g_!?:::_g_?_i_:__i_:=::=:_=:=:i::=:i::=:::iiii_::_=:_=:__i_i_/_i_:_ii_ii_i_?..:!_!_i_i_i_i_i_ii_ii_ii!_!_iii_::_!i_!ii_!_iliiiiiii?.-'=iiiiiiii_i::_::_:///=
Aluminum 17600 1.32E+03 14 9.43E+01

Antimon}, 3.7 2.78E-01
Arsenic 3.9 2.93E-01 6.4 4.57E-02

Barium 212 2.54E+01 0.25 1.02E+02

Ber_Hium 0.63 4.73E-02 0.54 8.75E-02
Cadmium 2 1.50E,-01 0.004 3.75E+01

Chromium 18.3 1.37E+00 0.46 2.98E+00

Cobalt 9 6.75E-.01 0.05 1.35E+01

Copper 14.8 1.11E+00 12.5 8.88E-02
Lead 250 1.88E+01 0.45 4.17E+01

Manganese 323 2.42E+01 290 8.35E-02

Mercur_ 0.55 4.13E-02 0.003 1.38E+01
Nickel 11.5 8.63E-01 5 1.73E.O1

Selenium 0.18 1.35E-02

Silver 0.63 4.73E-02 181.2 2.61E..04

Thallium 0.29 2.18E-02

Vanadium 50.7 3.80E+00 0.7 5.43E+00

Zinc 90.1 6.76E+00 98.3 6.87E-02

SC: Soil Criteria Rat default values Mouse default values (b)
C: Soil concentration (rog/kg) sample specific sample specific

CF: Soil conva,_ion factor (kg/ms) 1,00E-06 1.00E-06

IR: Ingestion rate (ms/day) 15000 3000

BW: Body weight 0q0 0.2 0.025
1/BW: 5 40

TV: Toxicity value (rog/kg/day) chemical specific cl'mnicai specific

Soil Criteria Calculation SC = C x CF x IR x 1/BW

TV

Notes:

(a) IfIndexe×__ree,__ 1.0,thechemicalconcenlrat/onlxesentispotem/allyhatmful_owildl/fe.

(b) Total ing_ted dose for fiuoranfiame, _ pyreoe, and barium was calculated us/rig mouse values.
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Table _-14

Soil Criteria to _ Terrestrial Mammals; _ to Pi

S_ 14: _ _d Disposal
MC_ El Toro _ I RI Technical Memorandum

M_um T_ Ratio of

__ _ Dose Toxicity Value ln_
Ch_ (_ _a*V) (_ to To_ V*lue (

i' Z_,_x_7_ ;iii;iii_i_!!i_: !_i:::: ::'::::::::::: i:i:i:_:i:_:_:!:i:i:M:_:iiiii_i_iiii_iii;ii;iiiiii_iiiiiil:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!:18
Acetone 0.066 4.95E-03 9750 5.08E-07

A_e 0.24 1.80E-02 25 7.20E-04

Benzo{a_mthracone 2.2 1.65E-01 0.006 2.75E+01

Benzo{a_p_rene 3.1 2.33E-01 50 4.65E-03

Benzo_b_uoranthene 3.8 2.85E-O1 4 7.13E--02
Benzo(_h_i)perylcne 1.3 9.75F,-02 -

Benzo(k_uoranthene 3.1 2.33E-01 72 3.23E-03

Bis(2-ethylhexyl)phthalate 7.4 5.55E-01 65 8.54E-03
Carbazole 0,87 6.53F.,-02 -

Carbon t_-aehloride 0.002 1.50E-04 - -

Clm_sene 3.6 2.70E-01 99 2.73E-03
Ditnmzo(ath)authracone 0,64 4.80E-02
Fluoramhone 5.8 6.96E-01 125 5.57E-O3

Indeno( 1,2,3 -ed)pyrene 1.5 1.13E-01 72 1.56E-03

Methylene chloride 0.02 1.50E-03 5.85 2.56E-04

Petroleum hydrocarbom (total recoverable) 7364 5.52E+02 - -
Ph_mathx_e 1.6 1.92E-01 10 1.92E-02

P_rene 4.7 5.64E-01 125 4,51E-03
TFH Gasoline 1.64 1.23E-01 .

Toluene 0.006 4.50E-04 223 2.02E-06

i_.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Aluminum 25200 1.89E+03 14 1.35E+02

Antimon}' 4.2 3.15E-01
Arsenic 6,3 4.73E-01 6.4 7.38F_.,-02

Barium 303 3.64E+01 0.25 1.45E+02

Beryllium 0.75 5.63 E-02 0.54 1.04E-01
Cadmium 7,2 5.40F,-01 0.004 1.35E+02

Chromium 38.4 2.88E+00 0.46 6.26E+00

Cobalt 8.7 6.53E-01 0.05 1.31E+OI

Copper 31 2.33E_0 12.5 I._6E-OI
Lead 923 6.92E+01 0.45 1.54E+02

M_ese 366 2.75E+01 290 9.47E-02

Memury 1.4 1.0SE-01 0.003 3.50E+01
Nickel 14.7 1.10E+00 5 2.21E-01

Selenium 0.48 3.60E-02

Silver 5.6 4.20E-01 181.2 2.32E-03

Thallium 0.18 1.35E-02

Vanadium 62 4.65E+00 0.7 6.64E+00

Zinc 288 2.16E+01 98.3 2.20E-01

SC: Soil Critma Rat default values Mouse default values _o)

C: Soil concentration (ms/kg) sample specific sample specific

CF: Soil conversion factor 0cS/rog) 1.00E-06 1.00E-06

IR: Ingestion rate (ms/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
I/BW: 5 40

TV: Toxicity value (rag/kg/day) chemical specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x I/BW

TV

Notes:

(a) If Index e_______s1.0, the chemical concentration present is potentially harmful to wildlife.

Co) Total ingested dose for fiuorauthene, plmnamhx_,-ne,pyrone, and barium was calculated using mouse values.
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Table H3-15

Soil Crit_ia to Protect Te_earial Mammals; _ to Poteatial Do_

Site 15: Suapmded Fuel Tanks
MCA8 El Toro Phase I RI Technical Memorandum

Mmdzmsm Total Ratio of

Conceniration lnge_____,_,l_Dole Toxicity Value Ingested Dose
Chemical to Toiieit,

0.087 6.53E,-03 9750 6.69F,-07

iBenzyl butyl phthalate 1.2 9.00E-02 735 1.22F,._
lBis{2-ethylhexyl_aalate 0.37 2.78E-02 65 4.27E-04

Chrl_ 0.21 1.58E-02 99 1.59E-04

M_,h},lene chloride 0.058 4.35E-03 5.85 7.44E-04

Petroleum hydtocaubons (total recoverable} 23034 1.73E+03
Phenanthrene 5.3 6.36E-01 10 6.36E-02

TFI-I Di_l 8530 6.40E+02

TFH Gasoline 21.1 1.58E+00

Toluene 0.004 3.00E-04 223 1.35E-06

_:_._g_P_a_i!_!_g_.`._ig_i_g`:._ig!_!i!e::_i!_!_!g_::i._:i_:i:_i_:_i_:_::i_`.:?:i?_ii:_ii_i?:i!i_i?_iii_e_:!e?:_i_ai_i:::::::::::::::::::::::::::::_!i::ii::_iii_i_iiii::i!i::i::_::_::::::_i_::_::_i_ii::i!i_ii::i_:i_i_i_i::::_i_i_ii_i_i_i_i_iiiii_i_i::i_::_i_i_i_::_i!{ei_iiii::P:eg!i_::!i_!_!g_igigP:_!_i!i!_
Aluminum 18300 1.37E+03 14 9.80E+01

Arsenic 3.5 2.63E-01 6.4 4.10F_,-02

Barium 157 1.88E+01 0.25 7.54E+01

Ber_'llium 0.58 4.35E-02 0.54 8.06F,-02
Cadmium 1.6 1.20E-01 0.004 3.00E+O 1

Chromium 30.9 2.32E+00 0.46 5.04E+00

Cobalt 7.7 5.78E-01 0.05 1.16E+01

Copper 15 1.13E+00 12.5 9.00E-02

Lead 34.5 2.59E+00 0.45 5.75E+00

Manganese 298 2.24E+01 290 7.71E-02

Mercury 0.35 2.63E-02 0.003 8.75E+00
Nickel 15 1.13E+O0 5 2,25E-01

Selenium 0.25 1.88E-02

Silver 0.79 5.93E-02 181.2 3.27B-04

Thallium 0.33 2.48E-02 -

Vanadium 46.7 3.50E+00 0.7 5.00E+O0

Zinc 71.1 5.33E+00 98.3 5.42E-02

SC: Soil Criteria Rat default values Mouse default values {b)
C: Soil _mlration (nag/kg) sample specific sample specific

CF: Soil _nversion factor 0cg/mg) 1.00E-06 1.00E-06

IR: Ingestion rate (rog/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
1/BW: 5 40

TV: Toxicity value (rog/kg/day) chemical agnmili¢ chemical specific

Soil Criteria C.alculatioo SC = C x CF x IR x 1/BW

TV

Nora:
(a) Iflndexexeeeds 1.0 , the chemical conoenlxation pr--,_nt is potentially hatmful to wildlife.

(b) Total ingested dose for _ and barium was calculated using mouse values.
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Table H3-16

8oil Criteria to _ Tetmaxial Mammals; Comparis_ to Pe_ntial Dose
Site 16: Crash Crew Pit 2

MCAS El Toro Phase I RI Tedanieal Memorandum

Maximum Total Ratio of

Concemmion Ingested Dose Toxicity Value Ingested Dese

c_-.,,_d ......._._ !da¥_ toTo,at

2-_anno_ae _EK) 13 9.75E-01 173 5.64E-03
2-Hevamc.ne 0.003 2.25F_,-04

2-Methylnaphthalene 88 6.60E+00
Acetone I. 1 8.25E-02 9750 8.46E-06

'13em,_ne 0.03 2.25E-03 17.65 1.27E-04

Bis(2-ethylhex_l)phthala_ 0.52 3.90E-02 65 6.00E-04
Carbon tetrachlotide 0.004 3.00E-04
Dibenzofurau 0.99 7.43E..02 I 7.43E,-02

Eth_lbenzene 3.6 2.70E-01 97.1 2.78F,-03
Fluoranthene 0.21 2.52E-02 125 2.02E-04

Flum'ene 2 1.50E01

Methylene chloride 0.05 3.75E-03 5.85 6.41E-04

Naphthalene 50 3.75E+00 41 9.15E-02

Petroleum hydrocaxbons (total recoverable) 39101 2.93E+03
Phenamln'me 0.87 1.04E-01 10 1.04E-02

P_rene 0.27 3.24E-02 125 2.59E-04
TFH Gasoline 3120 2.34E+02

Toluene 3.4 2.55E-01 223 1.14E-03

)C}_!..en_(.to.ta!) ................................2.3................. 1.73E+00 179 9.64E-03

Aluminum 22500 1.69E+03 14 1.21E+02

Antimen_ 3.3 2.48F,-01
Arsenic 5.2 3.90E-01 6.4 6.09E-02

Barium 243 2.92E+01 0.25 1.17E+02

Beryllium 1.1 S.25E-02 0.54 1.53E.01
Cadmium 2.9 2.1 SE-01 0.004 5.44E+01

Chromium 26.3 1.97E+00 0.46 4.29E+00

Cobalt 10.2 7.65E-01 0.05 1.53E+01

Copper 51.1 3.83E+00 12.5 3.07E-01
Lead 291 2.1 SE+01 0.45 4.85E+01

Manganese 426 3.20E+01 290 1.1 OEO 1

Memury 0.05 3.75E-03 0.003 1.25E+00
Nickel 12.6 9.45E-01 5 I.g9E-01

Selenium 0.2 1.50E-02

Silver 0.6 4.50E-02 181.2 2.48EO4

Thallium 0.64 4.80E-02

Vanadium 58.8 4.41E+00 0.7 6.30E+00

Zinc 198 1.49E+01 98.3 1.51EO 1

SC: Soil Criteria Rat default values Mouse default values (b)
C: Soil concemration (ms/kg) sample specific sample specific

CF: Soil conversion factor (kg/ms) 1.00E-06 1.00E-06

IR: Ingestion rate (rag/day) 15000 3000
BW:Bodyw_ght(kg) 0.2 0.025
1/BW: 5 40

TV: Toxicity value (mg/kg/day) chemical specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x I/BW

TV

Notes:

(a) IfIndexexcends 1.0 , the dmnical eoncentration present is potentially harmful to wildlif¢.

Co) Total insested dose for fiuorauthene, phenanthrene, pyrene, and barium was calculated using mouse values.
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Tal_ H3-17

SOf_ tn Prmsct Tin.trial Manumis; Com!_gn_ m Pot_lial De_
Si_ 17:C4mnunlc_i_ S_aion

MCAS ElToro Pha_ I RI T_chnka[ Memonmdmn

Masinmm Total Ratio of

con_m_ _D_ To_y V-b- a_dD_
Chnmical to Toxi_
;.......... .,: .......... .:::::.:.;:;;;_::.;_::.:.:.::_:::;;:::>;f<;:_.>.::_:._:>.::_>.;._:-================================================================================================:Z._:_:_..<*:_:_:_*_:_*..*_:_::_:_:_.:::::_:_:_:::._....;_.:_::::_::::::::_::..._::*:....::::_.............:s:::::¥::::..:_.-::::.:::¥:::.:::::::!_giii_i_i_?_i_i_ii_i_i_i_?:_;:j_iiiiiiiiii_i!_:!ii;:!_:_i_i?:?:iii!i_!?:_?_?:i_ii_i_?:ii::ii::ii:?.:ig_?:._.:.?:ii??:i_;:iiiiiii::iii::i_ii_:_:_ii_::ii:i_;:_I;:::i::i::i_ii::::i!i_::_i_i::_:i_:_iii::_i_::!iii!;:i_i:_i_iii::i
214-DB(4-{2_4-dichlotophe_) but_ acid) 0.402 3.02E-02 -
_4.-Dim_h_pherJol 6 4.50E-01 -
4'{4'-DDD 0.0381 2.86E-03 -

4't4'-DDE 0.0116 8.70E-04 -
4'_4'-DDT 0.135 1.01E-02 113 8.96E-.05
4-_ 34 2,SSE+00 -

0.086 6.45E,-03 9'750 6.62F.,-07

Alpha _ 0.00881 6.61E..04 15 4.41E-05

Be_o_a_nthracene 0.2 1.50E-02 0.006 2.50E+00
,BenzOate 0.39 2.93E-02 50 5.85E=04
_&h_i)pc_cnc 0.16 1.20E-02 -

C_enc 0.22 1.65E..02 99 1.67E-04
De_-BHC 0.00664 4.9gE-04 88 5.66F_,-06T

Dieldrin 0.00377 2.83E-04 40 7.0TE-06
Endosulfm mlfa_ 0.0276 2.07E-03 -
Eh&in _ 0.00866 6,50E-04
Fluoran_ 0.36 4.32E-02 125 3.46E-04

Cr_zmnachim'd,_c 0.00798 5.99E..04 15 3.99E-05

E-Ieptachk_epo_rj_d_ 0._1 2.18E-0.4 0.25 8.73E-04
lnd_o(l,_3-c.d)p_m¢ 0.24 I.g0E-02 72 2.50E-O4

M_ 0.00756 7.56E..04 2000 3.78E-07
chlorkk 0.047 3.53E-O3 5.85 6.03E-04

Petroleuml_,drocarbom(total_) 2733 Z0_E+02 - -
P_ne 0.32 3.84E-02 125 3.07E-04
TFH _ 1010 7.58E+01 -
'I'FH Gaaol_ 0.526 3.95F_,-02 - -
Tohlc_ 0.18 1.35F,.-02 223 6.05E=05

........_.__!i!_i_i!i!i;_i!ii_i.;...:!i:_i!i==i_i_i_i:_!:_i_!=_!=_i_!i!iii!i_iii_iii_!_!_!::!_.`.._`...i!i!_!_.`...i!_!i!:_!:=_:=:::::........<:::<::._=:::=¥:..,::=:._=:::::::::=:::=........:::_._..............................................__._...........................::..........::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_.:_.:_.2-,,

Alum/nmn 7340 5.5IE+02 14 3.93E+01

Anlimon_ 2.8 2.10E-01 -
Arsenic 4.4 3.30E-01 6.4 5.16E-02
Bafimn 164 1.97E+01 0.25 7.87E+01

iB,_um 0.26 1.95E-02 0.54 3.61E-02
Cadmium 12 9.00E-OI 0.004 2.25E+02

297 2.23E+01 0.46 4.84E+01 - -
:Cobalt 5.9 4.43E-01 0.05 8.85E+00

82.5 6.19E+00 12.5 4.95E-01

{Lead 361 2.71E+01 0.45 6.02E+01
Man. nose 220 1.65E+01 290 5.69E-02
[_n'cu_ 0.14 1.05E-02 0.003 3.50E+00

Nickel 138 1.04E+OI 5 2.07F,+00
Sclcrdum 1.4 1.05E-OI -
Sz2wlr 0.85 6.38E-02 181.2 3.52E-04
:'l'ha,Hium 0.15 1.13E-02

Vanadium 32.1 2.41E+00 0.7 3.44E+00
Zinc 260 1.95E+01 98.3 1.98E-01

SC:SofCriteria Ratdefaultvalt_ Mousedefau_valu_(b) Mallarddcfaultvalues(c)
c: soilc_.en_a_i_(n_,qO =nt_ sp_nc ump__ sam_
CF: Soft convenim_ factor (kg/rog) 1.00E.-06 1.00E-06 1.00E-06

iR:inScs_onratc(nw/day) 15OOO 3ooo 25oooo
BW: Body wcight 0q0 0.2 0.025 2.5
I/BW: 5 40 0.4

TV:Toxicityvalue(ms/l_day) chen_c_specific c.hem_ spa:_ chardc_sp_ific

So/l Crimia Calcul-*ion SC=CxCFxIRx I/BW

TV
Nm_:

(_) If hdex _,_h 1.O, th_ _ _ pr_mt n po_ lmmful to wik_fo.

(c) Tc_l h_cstod dog for metimxyr_or w_ calculatedmh_gnudlml _



SS CRI19.XLS 4/29/93

Tablc H3-19

Soil Crit_'ia to Prot_ Tmn_tiul _; _ to Potmfial Do_

Site 19: ACER (Fud Bladdcr) Site
MC/iS El Toro Ph_ 1 RI Technioul Memorandum

Total Ratioof

Conocntration Ing_______Do.c Toxicity Valuc _ Dote

C'hemieal .._? ..................... (_ to Toxiei_
........-'_i? :'_:....':._--':;:iiiiiii?:iii::i:j::;'iii?.:ii*.::....:.Y=_:'_'_iii:.::;i!iii?.::...-..:....:ii::ii?:?:iiii::i??:ii:?::?::?::?::.ii..........:<_:_:_:_i:iii::ii::iiii::i':.:._.i:_..==================================================================================================================================================================================================================================================================================
2-Mcthylnaphthalcnc 0.3 2.25E-02

P_-naphthcnc 0.67 5.03E.02
Ac_aphthylcnc 0.25 1.88E.02
,a,c_mc 0.024 1.80E.03 9750 1.85E-07

Anthracene 1.1 8.25E-02 25 3.30E.03

Bcnzo_a_mthrac_e 1.2 9.00E-02 0.006 I.$0E+01
Bcnzo_a)p_cnc 1.1 8.25E-02 50 1.65E.03

Bcnzo_b)fiuoranthen¢ 1.2 9.00E-02 4 2.25E.02

Bcnzo(_i)p_l_ac 0.83 6.23E-02 -

B_.lzo0c)fluoranthcnc 0.97 7.28E-02 72 · 1.01E-03

B i_ 2-cthylh_fi )phthalate 1.1 8.25E-02 65 1.27E.03
Carbazolc 1.3 9.75E-02

Chrym'nc 1.5 1.13E-01 99 1.14E.03

Dibeazo_e_h)anthra_nc 0.32 2,40E-02
Dibcnzofia'an 0.86 6.45E-02 1 6.45E.02

Fluonmth_c 3.9 4.68E-01 125 3.74E.03

Fiuormc 0.96 7.20E-02

[nd_ 1r2_3-od_p_mnc 0.78 5.85E.02 72 8.13E.04

Naphthalene 0.28 2.10E-4}2 41 5.12E-04
Petroleum hydrocmbom {total recoverable) 230 1.73E+01
Phemmtla_¢ 5.9 7.08E-01 10 7.08E.02

F_acae 2.7 3.24E-01 125 2.59E.03
Diesel 162 1.22E+01

TFH Gasol_ 0.488 3.66E.02
Toluene 0.011 8.25E-04 223 3.70E.06

Aluminum 18400 1.38E+03 14 9.86E+01

Antimony 3.1 2.33E-01 -
_a_nie 5.1 3.83E.01 6.4 5.98E-02

Barium 254 3.05E+01 0.25 1.22E+02

Beryllium 1.4 1.0SE-01 0.54 1.94E.01
Eadmium 2.8 2.10E.01 0.004 5.25E+0i

Chromium 17,4 1.31E+00 0.46 2.84E+00

Cobalt 36.4 2.73E+00 0.05 5.46E+01

Coppcr 17.3 1.30E+00 12.5 1.04E-01
.cad 10.2 7.65E-01 0.45 1.70E+00

Maasan_ 374 2.81E+01 290 9.67E.02

M_rouqt 0.05 3.75E.03 0.003 1.25E+00
Nickel 18.7 1.40E+00 5 2.8 IE.01
Selenium 0.27 2.03E.02

Silver 2.4 1.80E.0 1 181.2 9.93E.04

Thallium 0.44 3.30E.02

Vanadium 54.2 4.07E+00 0.7 5.81E+00
Zinc 69.8 5.24E+00 98.3 5,33E-02

SC: Soil Critcria Rat default valu_ Mousc dcfault valmn {b)
C: Soil 0ono_mation (rog/kg) _unplc _ifio _aplc specific
CF: Soil c_nwraion faotor (kg/nag) 1.00E-06 1.00E.06

IR: Ingestion rate (rog/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
I/BW: 5 40

TV: Toxicity vuluc (rog/kg/day) ohmnical specific chemical specific

Soil Cfitcria Calculation SC = C x CF x IR x 1/BW

TV

Notes:

(a) IfIndcxcxr.,ecds 1.0,thcohcmicalconocntrationprcscntispotenfia!ly_towildlif,,.

Co) Total ingested do_ for fluoranthcnc, phmumthrcnc, pyrcnc, and bm'lure wm oaloulated using mou_ values.
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Table H3.20

SOil Criteria to Proteet TerresUial Matmna_; Con_ to Potmtial Dose

Site 20: Hobby Shop
MCAS El Toro Phase I RI Technical Memmandum

Maximum Total Ra_o of

_on lngN_d Dose Toxicity Value Ingested I)me
Chemical to To_ciV

2-Butanone (MEK) 8 6.00E-01 173 3.47E-03

2-Methylnaphthalene 7.5 5.63E-01

4'r4'-DDD 0.0458 3.44E-03

4'r4'-DDE 0.0949 7.12E-03
4'r4'-DDT 0.131 9.83E-03 113 8.69E-05
Acetone 0.098 7.35E-03 9750 7.54E-07

Alpha-BHC 0.0406 3.05E-03

Benze_a_n'ene 0.79 5.93E-02 50 1.19F,-03

B_zo(_i_-yl_ 5.2 3.90E-01
Bis(2..ethyihex'yl)phfimlate 84 6.30E+00 65 9.69E-02
Carbonmrada_de 0.005 3.75E-04
Delta-BHC 0.022 1.65E,-03 88 1.88F_,-05

Dieldrin 0.005 3.75E-04 40 9.38E-06

Endosuffan sulfate 0.117 8.78E--03

Endrin 0.0279 2.09E-03 7.5 2.79E-04
Eh&in ketone 0.137 1.03E-02

Oatmm chlordane 0.0239 1.79E-03 1S 1.20E-04

Methylene chloride 0.044 3.30E-03 5.85 5.64F,AM

Naphthalene 5.6 4.20E-01 41 1.02F,-02
Petroleum h},drocarbom (total _ecoverable_ 84590 6.34E+03

P_n'ene 9.6 1.1 SE+00 125 9.22E-03
TFTI Gasoline 423 3.17E+OI

Toluene 0.012 9.00E-04 223 4.04E-06

_lenes (total) . 6 .. 4.50E-01 179 2.5!E-03

Aluminum 19900 1.49E+03 14 1.07E+02

Antimon_ 5.1 3.83E-01
Arsenic 7.1 5.33E-01 6.4 8.32E-02

Barium 300 3.60E+01 0.25 1.44E+02

Beryllium 0.63 4.73E-02 0.54 8.75E-02
Cadmium 18.8 1.41E+00 0.004 3.53 E+02

Chromium 96.8 7.26E+00 0.46 1.58E+01

Cobalt 83.3 6.25E+00 0.05 1.25E+02

226 1.70E+01 12.5 1.36E+00
Lead 2870 2.15E+02 0.45 4.78E+02

Manganese 355 2.66E+01 290 9.18E-02
Me!_tt_ 0.76 5.70E-02 0.003 1.90E+01
Nickel 55.3 4.1 SE+00 5 8.30E,-01
Selenium 0.34 2.55E-02

Silver 1.2 9.00E-02 181.2 4.97E-04

Thallium 0.35 2.63E-02

Vanadium 69.1 5.18E+00 0.7 7.40E+O0

Zinc 2070 1.55E+02 98.3 1.58E+00

SC: Soil Criteria Rat default values Mouse default values _b)
C: Soil concenUatinn (nag/kg) sample specific sample specific

CF: Soil conversion factor (kg/rag) 1.00E-06 1.00E-06

IR: Ingestion rate (nag/day) 15000 3000

BW: Body weight (kg) 0.2 0.025
1/BW: 5 40

TV: Toxicity value (rog/kg/day) chemical specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x I/BW

TV

Notes:

(a) If Index ex__oeea_a_a_a_a_a_a_'__1.0, the chemical ces,,contta_on present is potentially harmful to wildlife.

Co) Total ingested dose for pyrene and barium was calculated using mouse values.
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Table H3-21

SealCriteria _o Prmect Ten'e_aial ManmM_; Conm to Poa_iel Doee
8iI_ 21: _ _ Cen_

MCA_ El T_o Pha_ I RI T_aoal Mml_lndlnm

_n,n Totnl Rnlio of

ceoo_ r_modDo.e Teaiatyvee h_t0d De.e
................_/_),oT_a

2t4tS-T 0,0673 5.05E.-03
2-Meth_qJhthalene 0.15 1.13E-02
4'14'-DDD 0,]09 8,18E-03
4'r4'-DDE 0.109 8.18E-03
4,t4'.DDT 0.557 4.18E-02 113 3.70E-O4

1.2 9.00E-O2
A_,_hZl,,n_ 0.17 1.2SE-02

0.46 3.45E-O2 9750 3,54E-06

Atplm chlordane 0.005_/ 4,48E.-04 15 2.99E-05
Antht_eoe 1.9 1.43E-O1 25 5.70E-03

Ben_a_ 1.8 1.35E-01 0.006 2.25E+-01
13en_a}_rene 2 1.50E-O1 50 3.00E-O3
Benz_}fiuorantheae 2.1 1.58E-O1 4 3.94E-02
_h_i_ne o.67 5.03£-02
mmz_)_ 2 1.5o£-ol 72 2.osE-o3

b_ pht_ o.18 1.35E-o2 735 rS4E-05
n_2_h,_ 1.3 9.75E-O2 65 1._o_-03

2.8 2.10E-0I

Clu'_mne 3.1 2.33E-01 99 2,35E-03
0.70? 5._o_-o2 15 _._4s-o_

12_0e_o(stth)mRhn_ne 0,57 4.28E-02
_funm 0.49 3.68E-.02 1 3,68E..02

0.0116 8.70F_,-04 40 2.18E=05
Endmulf_ I 0.00295 2.21E-04 2 1.11E-04

II 0.00&'27 8.27E-04 200 4.14E-06
_ aulfa_ 0.010_ 8.10E-O4
End_ 0.0223 1.67E-03 7.5 2.23E-O4

ketone 0.00487 3.65E-O4
lO 1.20E+O0 125 9.60E-03
1.3 9.75E-02

Gamma chlordane 0.00775 5.81E-O4 15 3.88E-05

Cammm-BHC (Lindane) 0.00014 1.05E-05
im,_1,2,3-_0,/t_ 1.1 s._£-o2 72 1._5£-o3
M._x-,/_r o.oo_31 6.31_-04 2o0o 3.16_-07
M_h)4me _ 0.38 2.85E-02 5.85 4.8'/E-03
Peh"oleumh_oc_'bc_ (total reooventble) 2556 1.92E+02
P_ 14 1.68E+O0 I0 1.68E-01

6,2 7.4,I.E-01 125 5.95E-03
TFH Diesel 192 1.44E+01
TFH Cmsoline 0 168 1,26E-02
Toluene 0.027 2.03£-03 223 9.0_E-06

'.ll_iR_illf_!_!_!_!..'!ii!!ii!!_:.!!ii_i!:.i!!i_i:.i:._ii:.iiiii:._:.!:.i:.i:._:.i:.!:.!i!:.:::-:_!iii:'!ii!!i!iii!:.ii!:.iii:.iii:.iiiiii._ii!iiiiiiiii:-:-:-.:!i!ii_iii_!_!:.!_!::ii!i::ii!:.!i::.:...-'!-!:...?iii!i!_!:.i:.i:.!:.iii:.ii!i!:.i:.i:.i:.iiiii:.ii!i!ii:...'i:._i:.!i:-i_i:.!i!i_!i_ii:':::..'-'..':'...:...:_._i_!_ii_ii:.!!!iiiii!i!i_iii!ii:._i!i:.!i!:.ii!i!i_i!ii:._i_i_i!i_i_i!:._ii:.!i_i!i_:._i!:.iii:._:.iii:._:.
16800 1.26E+03 14 9.00E+01

9.9 7.43E-01 6.4 1.16E-O1
Barium 227 2.72E+01 0.2_ 1.0_E-I-02

0.71 5.33E-.02 0.54 9,86E--02
C_lmium 4.1 3.08E-01 0.004 7,69E'+-01
Chronfium 29.1 2.18E+00 0.46 4.74E+00
Cobelt 11.5 8.63E-01 0.05 1.73E+01

41.4 3.11E+00 12.5 2.48E-01
Lead 171 1.28E+01 0.45 2.85E+01

Mm_m_m 468 3.51E+01 290 1.21E-01
Mereu_ 0.95 7.13E-02 0.003 2,38£+01
Nic.k_ 20.4 1,53E+00 5 3.06E-01
8eleniu_ 0.17 1.28E-02
'['nal]ium 0.41 3.08E--02
Vnnnd_m 54.2 4.07E+00 0.7 5.81E+00
Z.mc 507 3._)E+O1 98.3 3.87E-01

_: 8o_ Otit_ia Rat d_f_ult x_'u_ Mouse def_._t _ _) Manard defa_t valtm (c)
C: Soil conc_lr___tm (rog/kg) sample _ sample _ sample
CF: Soil _ filctot (_ng) 1.00E-06 1.00E-06 1.00E,,06
IR: Ing_flionrate (n_day) 15000 3000 250000
BW: Body weight 0_ 0.2 0.02_ 2.5
I/BW: 5 40 0.4

TV: Toxicity _ (ml_qt/d_y) chemicalspecific chemical specific ch_nieal specific

Soil CriteriaC,alculnii_ SC = CxCFx IRx I/BW

'IV
Notes:

(a) If Index _,eds 1.0, the chemical _ _ is po_tially _ to wad_ife.
Co) Total in_ested dose for fiuorunli_, phel_nttn'ene, pyre_ and baiium wu caloula_d usm.g mou_ vnltms.
(c) Total m_m_l do_e for endoaulfan II and m'$fltox3mhlotwm mtlcul/ed ua_g mallard _.
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Table H3-22

SOil Critma to Prmzct T_ Mammals; _ to Potemial _

Site 22: Tactical Air Fueling Syitem
MCAS El Toro Phase I RI Technical Memorandum

Total Ratio of

_on Ingested Doae Toxicity Value Ingested Dote

Chemical .....(...._} ...... to To'xicit_

2-Butanone (MEK_ 0.005 3.75E-04 173 2.17F.,-06
2-Hexauone 0.004 3.00E-04

2-Meth_,!naphthalene 29 2.18E+00
Acetone 0.031 2.33F,-03 9750 2.38E-07

Benzo_a_mthracene 0.39 2.93E-02 0.006 4.88E+00

Ben_a)pyrene 0.32 2.40E-02 50 4.SOF,,-O4

Benzo(b_quoranthene 0.37 2.7SE-02 4 6.94E-03

Benzo(k_quorauthene 0.24 I.SOE..02 72 2.50E-04
[Bis(2 -ethylhex'yl )phthal ate 0.15 1.13E-02 65 1.73E-04
Catbazole 0.17 1.2SF..-02

Chr_sene 0.4 ' 3.00E-02 99 3.03E-04
Fluorauthone 1.2 1.44E-01 125 1.15 F.,-03

lndono( 1t2_3-cd)pyrene 0.2 1.50E-02 72 2.0SE4}4

lsophorone 7.1 5.33E-01

Napiahalene 5.4 4.05E-01 41 9.8SE-03

Petroleum h_'drocarbo_ (total recoverable_ 4666 3.50E+02
Phenanil'n_ne I 1.20E-01 10 1.20E-02

P_rene 0.85 1.02F,-01 125 8.16E-04
TFI-I Diesel 9140 6.S6E+02

TFH Gasoline 916 6.S7E+01

Toluene 0.009 6.75E-04 223 3.03E-06

Aluminum 1S000 1.35E+03 14 9.64E+01

Amin_¥ 3 2.25E-01
Amenic 5 3.75E-01 6.4 5.86E-02

Barium 178 2.14E+01 0.25 g.54E+01

Beryllium 0.66 4.95E-02 0.54 9.17E-02
Cadmium 1.7 1.2SE-01 0.004 3.19E+01

Chromium 15.7 1.1 gE+00 0.46 2.56E+00

Cobalt 13.6 1.02E+00 0.05 2.04E+01

Copper 11.7 8.78E-01 12.5 7.02E-02
Lead 39.6 2.97E+00 0.45 6.60E+00

Man_nese 797 5.9SE+01 290 2.06E-01

Mercury 0.11 8.25E..03 0.003 2.75E+00
Nickel 1l.g s.g5E-01 5 1.77E-O 1

Selenium 0.19 1.43E-02

Thallium 0.38 2.S5E-02

Vanadium 47.8 3.59E+00 0.7 5.12E+00

Zinc 58 4.35E+00 98.3 4.43E-02

sC: Soil Criteria Rat default values Mouse default values (b)
C: Soil concemtafion (ms/kg) sample specific sample s_mcific

CF: Soil convexsion factor (kg/rag) 1.00E-06 1.00F,-06

IR: Ingestion rate (rog/day) 1.50E+04 3000

BW: Body weight (kg) 0.2 0.025
I/BW: 5 40

TV: Toxicity value (rog/kg/day) chemical specific chemical specific

Soil Criteria Calculation SC = C x CF x IR x 1/BW

TV

Notes:

(a) Iflndexexcoeds 1.0 , the chemical conceratation _ h potentially harmful to wildiffc.

Co) Total ingested dose for fiuoramheoe, phenamla'ene, pyrene, and barium was calculated using mou_ value.
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Table H4-1

Expected Species at MCAS [] Toro
MCAS El Toro Phase I RI/FS Technical Memorandum

VaUey
Annual Coastal Sage Foothill

Common Name $ceintific Name Grassland Scrub Riparian

Amphibians
California Newt Taricha torosa

Black-bellied Slender Salamande Batrachoseps attenuatus X X
Pacific Slender Salamander Batrachoseps pacificus X X X
Western Spadefoot Scaphiopus harnmondi X
Western Toad Bufo boreas X X

Southwestern Toad Bufo rnicroscaphus X
California Treefrog Hyla cadaverina X X
Pacific Treefrog Hyla re£illa X X X
Bullfrog Rana catesbeiana X X X
Reptiles
Western Pond Turtle Clernmys rnarmorata X X X
Western Fence Lizard Sceloporus occidentalis X* X* X ...
Side-blotched Lizard Uta stansburiana X* X* X

Coast Horned Lizard Phrynosoma coronaturn X* X* X
Western Skink iEurneces skiltonianus X X* X

Gilbert's Skink Eumeces gilbert/ X X
Orange-throated Whiptail Cnernidophorus hyperythrus X
Southern Alligator Lizard Gerrhonotus mu/ticarinatus X X
California Le,qless Lizard iAnniella pulchra X X
Western Blind Snake mLeptotyphlops hurnilis X ° X
_os¥ Boa Lichanura trivirqata X*
Ring-necked Snake Diadophis punctatus X X
Racer Coluber constrictor X X X

California Whipsnake Masticophis lateralis X* X
Western Patch-nosed Snake Salvadora hexalepis X X

Gopher Snake Pituophis melanoleucus X* X* X
Common Kingsnake Larnprope/tis getulus X* X* X
Lon,q-nosed Snake Rhinocheilus /econtei X
Common Garter Snake Thamnophis sirtalis X X X
Western Aquatic Garter Snake Tharnnophis couchi X X
Western Black-headed Snake Tantilla planiceps X * X
Lyre Snake Trirnorphodon biscutatus X
Night Snake HypsiElena torquata X X
Speckled Rattlesnake Crotalus rnitche//i *
Red Diamond Rattlesnake Crotalus ruber *
Western Rattlesnake Crotalus viridis X* X* X
Birds
Great Blue Heron Ardea herodias X X X

Great Egret Casmerodius albus X X
Snowy Egret E,qretta thula X
Cattle Egret Bubulcus ibis X X
Green-backed Heron Butorides striatus X

Black-crowned Night Heron Nycticorax nycticorax X X
Greater White-fronted Goose Anser albifrons X
_now Goose Chen caerulescens X
Brant 8ranta bernicla X .
Canada Goose Branta canadensis X

Wood Duck Aix sponsa X
Green;winged Teal Anas crecca X
Mallard Anas platyrhynchos X X
Northern Pintail Anas acuta X

Blue-winged Teal Anas discors X
Northern Shoveler Anas clypeata X

C:_Work\TM\TabH4A\93_SR 1
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Table H4-1

Expected Species at MCAS El Toro
MCAS El Toro Phase I RI/FS Technical Memorandum

Valley
Annual Coastal Sage Foothill

Common Name Sceintific Name Grassland Scrub Riparian
Gadwall Anas strepera X
Eurasian Wi_Jeon Anas penelope X
American Wigeon Anas americana X
Lesser Scaup A ythya affinis X
Common Merganser Mer,qus merganser X
Turkey Vulture Cathartes aura X* X X
Black-shouldered Kite Elanus caeruleus X* X X

Bald Eagle Haliaeetus leucocephalus X
Northern Harrier Circus cyaneus X* X X
Sharp-shinned Hawk Acc/p/tar striatus X X X
Cooper's Hawk Accipiter cooperii X ° X* X
Red-shouldered Hawk 8uteo /ineatus X* X X

Red-tailed Hawk Buteo /amaicensis X* X* X
Ferru,cjinous Hawk 8uteo reEalis X X X
Rough-legged Hawk Buteo la£0pus X X X

Golden Eagle Aquila chrysaetos X* X X
American Kestrel Fa/co sparverius X X X
Merlin Falco co/umbarius X X

Peregrine Falcon Fa/co pere£rinus X X X
;Prairie Falcon Fa/co mexicanus X X X

R/hQ-necked Pheasant Phasianus colchicus X
%lifornia Qua il Ca//ipepla cai/fora/ca X* X * X
Mountain Quail Oreortyx pictus X
American Coot Fulica americana X
Killdeer Charadrius vociferus X

Long-billed Curlew Numenius americanus X
Ring-billed Gull Larus de/awarensis X
California Gull Larus ca//fornicus X
Rhinoceros Auklet Cerorhinca monocerata X

Band-tailed Pigeon Columba fascists X X
Rock Dove Columba l/via X

Mourning Dove Zenaida macroura X* X* X _.
Greater Roadrunner Geococcyx californianus X* X*
Common Barn Owl Tyto alba X* X* X
Western Screech Owl Otus kennicottii X X X

Great Horned Owl Bubo rjr,q/n/anus X X X
Burrowing Owl Athene cunicularia X X
Lon,q-eared Owl Asio otus X
Short-eared Owl Asio flammeus X

Common Nighthawk Chords/les minor *
Common Poorwill Phalaenoptilus nuttallii *
White-throated Swift Aeronautes saxatalis X X X

Black-chinned Hummin,qbird Archilochus a/exandri X
Anna's Hummincjbird Calypte anna X* X
Costa's Hummingbird Calypte costae X X
Belted Kingfisher Cery/e a/cyon X
Acorn Woodpecker Melanerpes formicivorus X
Red-breasted Sapsucker Sphyrapicus tuber X
Nuttall's Woodpecker Picoides nuttallii X
Downy Woodpecker P/co/des pubescens X
Hairy Woodpecker P/co/des villosus X
Northern Flicker Colaptes auratus X X X
Western Wood-pewee Contopus sordiou/us X
Pacific-slope Flycatcher Empidonax cliff/c/lis X X

C:\Work\TM\TabH4A\93\SR 2
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Table H4-1

Expected Species at MCAS El Toro
MCAS El Toro Phase I RI/FS Technical Memorandum

Valley
Annual Coastal Sage Foothill

Common Name Sceintific Name Grassland Scrub Riparian
Black Phoebe Sayornis ni§ricans X X* ' X
Say's Phoebe Sayornis saya X *
Ash-throated Flycatcher Myiarchus cinerascens X
Cassin's Kingbird Tyrannus vociferans X *
Western Kingbird Tyrannus verticalis X X
Horned Lark Erernophila alpestris X*
Tree Swallow Tachycineta bicolor X X
Violet-green Swallow Tachycineta thalassina X X
Northern Rough-winged Swallo Stelgidopteryx serripennis X X X
Cliff Swallow Hirundo pyrrhonota X X X
American Crow Corvus brachyrhvnchos X X
Common Raven Corvus corax X X

Rock Wren Salpinctes obsoletus X
Marsh Wren Cistothorus palustris X
Western Bluebird Sialia rnexicana X X
Mountain Bluebird Sialia currucoides X
Swainson's Thrush Catharus ustulatus X X

Hermit Thrush Catharus guttatus X* X
American Robin Turdus rni£ratorius X X
Varied Thrush Ixoreus naevius X
Wrentit Charnaea fasciata X

Northern Mockingbird Mimus poly£1ottos X* X* X
California Thrasher Toxostoma redivivum X* X

American Pipit Anthus spinoletta X
Cedar Waxwing Bornbycilla cedrorurn X
Phainopepla Phainopepla nitens X
Lo_j,cjerhead Shrike Lanius /udovicianus X* X* X
European Starling Sturnus vul,qaris X X X
Hutton's Vireo Vireo huttoni X

Warbling Vireo Vireo £ilvus X
Orange-crowned Warbler Vermivora celata X X
Yellow Warbler Dendroica petechia X
iYellow-rumped Warbler Dendroica coronata X * X
Black-throated Gray Warbler Dendroica n_qrescens X
Townsend's Warbler Dendroica townsendi X
Hermit Warbler Dendroica occidentalis X

Wilson's Warbler Wi/sonia pusilla X
Common Yellowthroat Geoth/ypis trichas X X
Black-headed Grosbeak Pheucticus rnelanocepha/us X
Blue Grosbeak Guiraca caerulea X X

Lazuli Buntin,q Passerina amoena X X
Rufous-sided Towhee Pipilo erythrophthalmus X X
Oalifornia Towhee Pipilo fuscus X* X
Rufous-crowned Sparrow Airnophila ruficeps X* X
Chipping Sparrow $pizella passerina X X
Black-chinned Sparrow Spizel/a atro£ularis X*
Lark Sparrow Chondestes grammacus X* X X
Sage Sparrow Arnphispiza be/Ii X*
Savannah Sparrow Passerculus sandwichensis X X X
Grasshopper Sparrow Amrnoorarnus savannarurn X* X
Song Sparrow Melospiza melodia X X
Lincoln's Sparrow Melospiza lincolnii X * X
Golden-crowned Sparrow Regulus satrapa X X
White-crowned Sparrow Zonotrichia leucophrys X* X

C:\Work\TM _TsbH4A_9 3\SR 3
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Table H4-1

Expected Species at MCAS El Toro
MCAS El Toro Phase I RI/FS Technical Memorandum

Valley
Annual Coastal Sage Foothill

Common Name Sceintific Name Grassland Scrub Riparian
Dark-eyed Junco Junco hyernalis t X
Red-winged Blackbird Agelaius phoeniceus X X X
Tricolored Blackbird Agelaius trico/or X X
Western Meadowlark Sturnella ne.qlecta X* X*
Brewer's Blackbird Euphagus cyanocephalus X X X
Brown-headed Cowbird Molothrus aeneus X X X
Hooded Oriole Icterus cucullatus X

Northern Oriole Icterus galbula X
Purple Finch Carpodacus purpureus X
House Finch Carpodacus mexicanus X X X
Pine Siskin Carduelis pinus X X
Lesser Goldfinch Cardue/is psa/tria X X X
Lawrence's Goldfinch Carduelis lawrencei X X
American Goldfinch Carduelis tristis X X X
Mammals

Virginia Opossum Dide/phis vir,qiniana X X
Drnate Shrew Sorex ornatus X X

Broad-footed Mole Scapanus latimanus X X
Yuma Myotis Myotis yumanensis X X X
Long-eared Myotis Myotis evotis X X
Fringed Myotis Myotis thysanodes X
Long-legged Mvotis Mvotis vo/ans X

California Myotis Myotis californicus X X
Small-footed Myotis Myotis leib# X X
Western Pipistrelle Pipistre/lus hesperus X X X
Big Brown Bat Eptesicus fuscus X X X
Red Bat Lasiurus borea/is X X X

Hoary Bat Lasiurus cinereus X
Townsend's Bi,q-eared Bat Plecotus townsendii X
Pallid Bat Antrozous pallidus X X* X
Brazihan Free-tailed Bat Tadarida brasiliensis X X X

Western Mastiff Bat Eurnops perotis X X X
Brush Rabbit SyIvi/a.qus bachmani X X* X
Desert Cottontail SyIvi/a,qus auduboni/ X X* X
Black-tailed Hare Lepus californicus X* X* X
California Ground Squirrel Spermophilus beecheyi X* X* X
Western Gray Squirrel Sciurus .qr/seus X
Southwestern Pocket Gopher Thomomys bottae X* X* X
Little Pocket Mouse Perognathus/on£imembris X*
San Diego Pocket Mouse Chaetodipus fa/lax X X*
Salifornia Pocket Mouse Chaetodipus californicus X* X*
Pacific Kangaroo Rat Dipodomys agilis X X* X
iWestern Harvest Mouse Reithrodontornys me,qalotis X* X* X
iCactus Mouse Peromyscus eremicus X*
California Mouse Peromyscus californicus X*
Deer Mouse Peromyscus maniculatus X* X* X
Brush Mouse Peromyscus boylii X X
Southern Grasshopper Mouse Onychomys torridus X X
Dusky-footed Woodrat Neotoma fuscipes X* X X
Desert Woodrat Neotoma lepida X* X
California Vole Microtus californicus X* * X

Norway Rat Rattus norve,qicus X
Black Rat Rattus rattus X
House Mouse Mus musculus X X

C:\Work_TM\TabH4A_93_SR 4
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Table H4-1
Expected Species at MCAS El Toro

MCAS El Toro Phase I RI/FS Technical Memorandum

Valley
Annual Coastal Sage Foothill

Common Name Sceintific Name Grassland Scrub Riparian
Coyote Canislatrans X* X* ' X
Gray Fox Urocyoncinereoar£enteus X X* X
Ringtail Bassariscusastutus X X
Raccoon ProcyonIotor X X
Loncj-tailedWeasel Mustela frenata X X X
Bad_ler Taxideataxus X X
Western Spotted Skunk Spilo£ale[!racilis X X° X
Striped Skunk Mephitis mephitis X X* X
Mountain Lion /:elisconcolor X X
Bobcat Fellsrufus X X X
Mule Deer Odocoileushemionus X X X

*Known to occur

C:\Work\TM\TebH4A\93\SR 5
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Appendix J

STIFF-TYPE AND PIPER DIAGRAMS

J1: Stiff-Type Diagrams
J2: Piper Diagrams
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Appendix J1

STIFF-TYPE DIAGRAMS

Stiff diagrams customarily use seven major ions to illustrate the general chemistry of

groundwater. These ions include sodium (Na), potassium (K), calcium (Ca), magnesium

(mg), chloride (Cl), sulfate (SO4), and alkalinity (HCO 3 + C03).

For this report, the standard Stiff diagram was modified to separate Na and K and to

include nitrate, a contaminant found in groundwater in the vicinity of MCAS El Toro.

Carbonate (CO3) at all groundwater well locations was zero, therefore bicarbonate

(HCO3) is provided rather than alkalinity.

The concentrations of these ions are converted from milligrams per liter (mg/I) to

milliequivalents per liter (meq/I), and then plotted with the anions on the right and the

cations on the left side of the scale bar. Nitrate is plotted across from potassium.

Each ion is plotted as a point, then lines are added to create a polygon. The overall

width of the polygon is proportional to the total dissolved solids ('I'DS). These diagrams

provide a visual-aid in making a quick assessment of the dominant cation/anion

chemistry and TDS contents of the groundwater. Wells showing similar Stiff diagrams

indicate similar water chemistry.

Plate J-1 provides stiff-type diagrams for each cluster and multiple port well. Plate J-2

provides stiff-type diagrams for each water table well.

The following figure is an example of the Stiff-type diagram presented on plates J-1

and J-2.

TDS = 750 MG/L

Na CI

, cv___H(;O_ __////_./////////_

lO Mg _O4
lO

,_,,4z/,,f
K v,_r_N03 -N
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TDS-299 MG/L

, {_ ,1o IO

02_EF1

(0-0)
12/07/92

STIFF DIAGRAM

SURFACE WATER

02_EF1
Pti Apr ]I 11:44:15 loll

I



TDS-307 MG/L

, {_ 'I0 1o

02_EF2

(0-0)
12107/92

STIFF DIAGRAM

SURFACE WATER

02_EF2
Pfi AVeSOIJ:44:43itg$



TDS-320 MG/L

, {_ ,!0 !0

02_WF1
(0-0)
12/0TI92

STIFF DIAGRAM

SURFACE WATER

02_WF1
rtt Apr 3O11:44:S61991



TDS=376 MGIL

l0 J0

03_AC1

(0-0)
12107192

STIFF DIAGRAM

SURFACE WATER

03_AC1
Prl Apt JO 11;45:05 191J

!



TDS-527 MG/L

' _ '
!0 !0

03_AC2

(0-0)
03/02/02

STIFF DIAGRAM

SURFACE WATER

03_AC2
%1iAll· · 3l 11:4l:ll 199l



TD$-361 MG/L

I0 le

03_AC3

(0-0)
03/02/g2

STIFF DIAGRAM

SURFACE WATER

03_AC3
Pti Air 30 18:4S:11 IVg!



TDS-455 MG/L

, {_ ,I0 10

18_AC1

(0-0)
12/07/92

STIFF DIAGRAM

SURFACE WATER

18_AC1
P·dILS· ]! 1e:4S:16IgC!



TD5=144 MG/L

' _ 'I0 I0

18_AC2

(0-0)
03/02/02

STIFF DIAGRAM

SURFACE WATER

18_AC2
Pti Ajt ie 1l:4s:Sa I_tJ



TDS-405 MG/L

' _ '
I0 I0

18_BE1

(0-0)
12/07/92

STIFF DIAGRAM

SURFACE WATER

18_BE1
t'ri Apr lO IS:4S:40ttgi



TDS-190 MQ/L

10 10

18_8E2

(0-0)
03/02/92

STIFF DIAGRAM

SURFACE WATER

18_BE2
Fei Apr l0 18:4S:4Y 199S



TD5-429 MG/L

I0 I0

18_802
(o-o)
03/02/92

STIFF DIAGRAM

SURFACE WATER

18_BO2
Pfi A,r ]! ll:4S:SS Igt)



TDS-458 MG/L

' _ '
!0 10

18_DC1

(0-0)
03102192

STIFF DIAGRAM

SURFACE WATER

18_DC1
Pfi Apr JO ll:41:l] 199]



TD5-391 MG/L

18 lO

18_DCAC

(0-0)
03/02/82

STIFF DIAGRAM

SURFACE WATER

18_DCAC
IPrdAipr31114:4&:18199:t



TD8-344 MG/L

' _ '19 I0

18_DCBE

(o-o)
03/02/92

STIFF DIAGRAM

SURFACE WATER

18_DCBE
i,r_ Ail lJoll:44S:ly itel



TD8-423 MG/L

, {_ ,I0 I0

18_DCMC

(o-o)
03/02/92

STIFF DIAGRAM

SURFACE WATER

18_DCMC
P_JApl 1! io:46::141993



TDS=082 MG/L

, {_ ,I0 10

18_MCl

(0-0)
03/02/92

STIFF DIAGRAM

SURFACE WATER

18_MC1
Prl A_r ]O 18:46:Sl 1_9J



TDS-5?6 MG/L

31 _ 30

18_Mc2
(o-o)
03/02102

STIFF DIAGRAM

SURFACE WATER

18_MC2
PrdApr J111:46:3t I_t)
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Piper Diagrams
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Appendix J2

PIPER DIAGRAMS

J.2 Explanation of Piper Diagrams

Piper diagrams represent the cation and anion compositions of many samples on a

single graph in which major groupings or trends in the data can be discerned visually.

They are useful for visually describing differences in major-ion chemistry in groundwater

flow systems. Another use is in the classification of water compositions that can be

identified in groups or categories (referred to as hydrochemical facies).

The following figure is an example a of classification scheme. Concentrations of major

ions are given in percentages of total equivalents per liter (Freeze and Cherry, 1979).

0/% / \

/
× ._.,/\ .

I '4°1
_ I

_0.-.o

/

--
\ No

\ NO . //dominant. ,,

\ type /
Ilciur or / Chloride \

type \ / potassium type _ / type¥ * type V

Ca CI

Cations Anions

· Classification diagram for anion and cation facies in terms of
major-ion percentages. Water types are designated according to

the domain in which they occur on the diagram segments

10020BA3.SCO\93\JD J2-1
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SITE 1 & WELL 24

PIPER DIAGRAM
(Percent of total milliequilDalents per liter)

SYM. WELl. ID DEPTH DATE

A el DGM'W$? (_d.4J) 12/10/1992
B #I_DGMW$$ (.$7-77) 12./1411_
C I$_J_GMW_ ($1.71) !l/12./!prj2

£

a

C

C

U _, i, ¥

Ga Cl
CATIONS ANIONS



i i

SITE 2 & WELL 17

PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

SYM.WE!.IID DEPTH DATE

A 02DGMW$9 (69._) 12115119_

B 02_DGMW_ (JO-lO9) I1111t11992
C 02 DGMW6I (80-100) 12/14/!_2

D 02_M'W25 (55-75) 12/9/1992

E IS JGMWI7 (215-255) 1_,_[1992

D E

!t

D
J E

A

_, b, b, b,

Cs Ct
CATIONS ANIONS

_, n_ n t_J_=tm



SITE 3 AND 4 & WELLS 22, lA, lB, lC, ID, 1E
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

sr_. WE_D n_rru OarE

A __DBMW_ (230-270) 10/9/1992
8 ILt_DGMW64 (245.285) 1/15/1993

C 03 DGMW_$X (230-270) Vl8/1_$
D 03_UGMW26 (2_30-270) 10/1/1992
E 04 DBMW40 f2_0-2_0) 12/$11992
F _ DGMW_ (250-290) !1/20/!_92

G ll4_UGMW6.1 (235.275) 11/24/1992
H I$_DGMWOIA (44M.4&_ 12/11/1992

I IS_BGMWOIB ($M_.41_ 12/14/19W2
$ !g__MWOIC (330-350) 12/16/1992
g !S__MWOID (242.2_) 12/911992
L !$1_GMWOIE (205-225) !O/27/!lt'g2

M It BGMW22 (247.287) 1219/1992

o
ar

g

L ! H

J

A

$ P &

&
G !

ff L $ g

I C _ E

a

Cs ¢1
CATION8 ANIONS



SITE 5 & WELLS 2A, 2C, 2D, 2E
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

srM.WELLZOZ,Ez'rn Dare

A 05 DBMWdl (!S2-222) !i/I&I!PP2

B 05 DGMW67 (1S?.227) !lfJO/l_
C _ DGMW_ (190-210) 12/17/1992

D OS UGM_7 (19&255) 121511992

E I$ i_GMWO2A (4_.482) 12/21/19P2

F IS DGMWO2C (3._37S) 12J2_199"2

G I$_BGMW_2D (29g.314) 12/Ig1_2

it 18_BGMWO2E (195.253) W2111992

H
G

F

Cs ¢1
CATIONS ANIONS



SITES 6 & 19

PIPER DIAGRAM
(Percent of total milliequilivalentsper liter)

SYM. WELLID DEPTH DATE

A iI__DGMW69 (150.190) 12,/2/!1_2

B ___ []GMW2S (140-1aO) 11/15/1_2

C 19_DBMW54 (141-18D 12./1_/1_

D 19_DGMW$$ (143-1_t3) 12/16/1992

E 19_DGMW$6 (155-195) 12117/19_2

F 19 UGMW3S (la. laS) 12/ll/1992

B

A

FW

g

4o

F CD

\
Ca Cl

CATIONS ANIONS

i



SITE 7, 9, 10, 22 & WELLS 3A, 3B, 3C, 3E, PS6 & PS8
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

SYM.WELLID DEPTH DATE

A 87_DBMW43 (150.190) 1211/1992

il 07_DBM'WT8 (125-165) 121t11_92
C 07_DGMWTI (11_-I$$) 12/1511_2
D 07_DGMW72 (110.150) 11119119_2
E O?_DGM_PI (315-150) 1211811992

F __DBMW4$ (317.15_ 121191199'2
G _Ig_DGMVff$ (114.154) 12/1/19_2

11 I$~DGMWg'7 (150.170) 11/1711992

I !ff_!K_lblW_A (379399) IW'2W!992

J la_DGMWOSB (2_0-300) 1dV28/19_2

Z Iff_IJGMW03C (222-U2) 12/17/1_2

L I$_!GMWOJE (124-164) 1211711992
M 1_ P56 (130.150) 1211511992

N Iff_l_S (125-1415) 12/14/19_2

0 2,2 DBMW47 (116-156) 91'2911992

B

ou

_°AL

D

Igg

G _It

°° _ _ _'_ _ _

I., k. t, _ I_

Ga Ct
CATIONS ANIONS

tt_ n_ Mtr_,, t_



SITE 8 & WELLS 5A, 5B, 5C, SD, PS3, PS4 & R W2
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

SYM. WELL1D DEPTH DATE

A OS DGMWT$ (90-150) 121211992
B 08_DGMW74 (90-150) 11/!&tl992
C _ UGMW29 (95_IJ$) l_t/!_2

D IS_ BGMWOSA (4_2-,1_2) 1211511_/2

E !t_BGMWOSB (321-341) 1111111992

f !t_BGMWO$C (225.1.45) 1111011992

G lg__BGMW_D (&.;.!$$) I1/$/!_92

H It_PS3 (102.122) 12l!0119P2
I IS_PS4 (98-118) 1211111992
J Iff_RW2 {270-310) 1212211992

£
G

4, ,9

D

A

¥ b' _' b' b,

4? ,9 & ,P ,P & ,P q9

Cs Ct
CATIONS ANIONS

i



SITES 12 AND 21 & WELLS 4A, 4B, PS1, RW1
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

$YM. WELLID DEPTH DATE

A 12_DBMW,18 (95-135) 11/17/1992
B 12 UGMW31 (1e5-145) I0/811992

C la_BGMWO4A (2_$06) 9/30/1992
D !$ BGMWIMB (190.21e) 9129/1992
g ISPSI (102.122) IT22/1_9
F 18_RWI (430,470) 1211411992
G 21_DBMWS6 (92.132) 11/18/1992

H ll_DGM_r_O (95-135) 11/20/1992
! 21 /_MW'J7 (90-130) !!/15/1g_2

H

B

G

D

'"o

F_ J

Cs Cl
CATIONS ANIONS



SITE 13,14,15 & DW WELLS
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

srM.W_LLW wrrB Dare

A B_DBMW49 (142.182) 11/ItVI992

11 13_DGMl_$ (127.167) llf2J/!_
C 13_UGMW'J2 (144-11_0 IOf2S/l_

D 14 DBMW$O (120-160) 17.12[11W/2
E 14 DGM'W79 (ilbl..($) llf2_ligF2
F I$_DBMW$1 (125-165) 12/41199'2
G 18DW155 015-135) 12f22/!_2

H iS DW2$O (21_25m) ll. fJI/1992
I IIt_DW'JSO (310.350) 111111995

J !S DW4$O (420_50) 1/12/1995
g 15DW540 (,6_-54_) 111311993

m

A
C

g

C
A _

B
C

O JkI H

Cs Ct
cArtONS ANIONS



SITE 16

PIPER DIAGRAM
(Percent of totalmilliequilivalentsper liter)

S¥M. WELLID DEPTH DATE

A 16_DBMW$2 (I,12-222) 11/4/1992
J 16_DGAfWlll (176.216) 12/11/1992

C 16_t/GAIWJ3 (Im0.220) 12/17/1992

J

A

\

_ C,_ ' ¢1 _
CATIONS ANIONS



SYM. WELLID DEPTH DATE

SITE 18
DI I$_ _M*R_2E (195-1J$) W2I/!P]2

PIPER DIAGRAM
FI 18_BGMWO$B (280-300) 10/20/1992
]1 I$_BGMW03C (222.242) 12117/1992

(Percent of total milliequilivalents per liter) t, ,, _o_ ._-,6, ,2/,,/,,nLI It_IGMWO4A (286-500} 91JO/IP)2

MIIf BGMW96B (190-210) W29/1992
NI IS_DGMWOSA ¢_-tt2) 12/tS/tg_

SYM. WELLID DEPTH DATE 011s__Mv_Sa o2;.s41) i,/tl/t_
PI IS DGMWO$C (225.245) UI!0/IP_2

A IJ~BGMP06 (105-115) 10/1/1992 OIIJ_gGMWOSD (g3.133) il/.;/1992
a I$~BGMP$6 (168.1Y$) 10/WlgP2 Itl I$_DGMW07 (25-65) 12/9H_92
C la~BGMP06 (295.305) 10/7/1992 $1 I$_DGMW!OI (90-130) 11/13/1992
D !$ DGMP06 (3_0.390) 10/7/1992 TI 15_DGMW12 (165.205) IU_gtlgP2

E 18 BGMP06 (445-455) 10/8/1992 UI!t_BGIhr,_14 (75-115) 10!20/1992
F I$_BGMIN_ (61-71) 10112/1_ VI 18 BGMVg15 (175-215) 10/_0/1992
G 18~BGMP$4 (126-1J6) 10/13/1992 WII$_BGthfi_/16 (223-265) lOf25/19F2

H !S~BGMPO_ (297-307) 10115/1992 X1 IS BGMWI7 (215-255) 10122/1992
; I 18 BGMPN (439.449) 19/17/1992 Yl IS_DGMWI$ (140-180) 11110/199'2

J I$~BGMI_9 ($9.4_) 10/1911992 Zl 18_BGMW19A (44.468) 12_2/!PP2

I( 18 _MPOP (133.143) 10/20/1992 A2 18 DGM_VIgB (400.420) 12/1711992
L 18 BGMP09 (222-232) 10/21/1992 It2 It_DGMWlgC (257.277) Pt24/1992
M 15~BGMPO9 (2_1-278) 10/22/1992 C3 I$_DGMWIgD (150-1Y0) P,25/1992
N I8_JGMP_ 074-3U) 1912.;11P92 D2 It _GMW19E (l_.lJ$) IIJ!2119P_

O It_B6;MPP9 ft._..46J) 101231199'2 E2 It__GMW'22 (247.287) 121W19P2
P I$_BGMPI# (210-228) 1.,20/1993 F1 i$_BGMP_.S (64.104) 12/10/19P2

I$ __GMPI# (429.439) l.rJ1/19P_ G21_ DGII4T_ (51.71) 11/12/1992
R Ig DGMP!O (56J.$TJ) 1/22/19FJ H21tDWI$$ (115-135) 12122/!P!2

$ I$ _GMPI# (752.762) 1t23/1993 12 18_DW'250 (215-250) 12t211IP_2
T I$ BGMP!_ (_h_) 1125/1993 .12 II_DW'J._O 010-350) !/I1/IPP3
U I$_JGMPIO rio01.1011) 1/20/1993 K2 18_DW450 (420.450) I112119P3

V I$ _GMWOIA (4_&4q16) 12/1111992 _0_ 1.2 18_DW540 (490-$40) 1113V1995
W !S__MW_IB (396-416) 12/14/!PP2 M215_P$2 (11_3.135) 12/15/1992

X I$_DGMWOIC (230-350) 12/10/!_2 N2 18_PSJ (102.122) 12110/1992
Y I$__GIh_OID (242.2_2) 12/9/1_ 02 I$_P_I (98-11_) 12/!1/19P2

Z I__BGMWOIE (205-225) 10/27/1992 P2 II_P_ (100-126} 12/10/1992
A1 1__ BGMW_2A (4_2.4S2) 12/21119W2 VI Q2 18_PSK (130-150) 12/15/1992
BI 15 DGMW02C (250-3_) 12/_2/1992 _2 P.2 1__P57 (100-1_6) 12/10/1992
Ci It _GMWO2D (2_1-314) 12/10/1992 P2 H2 $2 18_PX8 (125-145) 12/14/1992

18_RWI (4_0.4_0) 12/14/1_92
gl 02 I$_RW_ (270-310) 12122/1992
Ct

$I

Y

_2
H

z tr v

0
M

N

P

W!

W Mill 02

ot_ z

Cs Ct
CATIONS ANIONS



SITE 20

PIPER DIAGRAM
(Percent of total milliequilivalentsper liter)

SYM. WELLID DEPTH DATE

A 20_DBMT/$$ (157-227) 12/9/1992

20_DGIffWS8 (185.225) 11/4/1992
C' 20 UGMW36 (183-223) !0/2a/1_2

A

C

A

8

u

m
C

_' le k.

Ca Cl
CATIONS ANIONS



SITE 2 - SURFACE RUNOFF

PIPER DIAGRAM
(Percent of total miUiequilivalents per liter)

SYM. WELLID DEPTH DATE

A 02_ggl (0-0) 12./7/1992
B #2_EF2 (0.0) 12/7/1992
C #2_MMI (O.O) 12/7/1992
D #2__WFI (0.0) 12/7/1992

_o?_/

D A

'"o ,

D
A

' / ' 15b, C / _,, ,S,

Cs Ct
CATIONS ANIONS



i i

SITE 3. SURFACE RUNOFF
PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

$YM.WELLID DEPTH DATE

A tPJ ACI (6-0) 12,/?/1992

t 03_AC2 (0-0) 3/2/1992
C __AC3 (0-0) 3/2/1992

_o _9

B

A

B

A

\
l, b, b'

Ca ¢1
CATIONS ANIONS

. w.,_.._,,._,,,.,, I



SITE18- SURFACE RUNOFF

PIPER DIAGRAM
(Percent of total milliequilivalents per liter)

SYM. WELLID DEPTH DATE

A 18_ACI ($-0) 1217/!_2

B i$_AC2 (0-0) 312,/1992

C 18_BEI (0.0) II.I?/!PP2
D it_l_r'l (O.O) .1/2/1992
E !&BO2 (0,41) 3/211992

F 18_DCI (0.0) 3/3/1992

G IS_DC.AC (0-0) $/2./19_2
H IS DCBE (0-0) 3/2'1992
I !S_DCMC (O.-O) 3/3/1992

J 18_MCI (0-0) 3/211992
X 15_MC2 (0.$) 3/211992

J

E 1

A _ 4a

D

_o

¢o 4_

£

A

F

y ,
g

b,

_ c/
CArtONS ANIONS



Appendix K

GEOLOGIC LOGS OF BORINGS
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®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW- lA SHEET 1 OF 17

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillin.q, Inc.

DRILLINGMETROOAND EQUIPMENTIVIud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS
'"_ a _ SOILNAME,USGSGROUPSYMBOL,COLOR, a _' DEPTHOFCASING,DRILLINGRATE,
mu _ z,,=, '" MOISTURECONTENT,RELATIVEDENSITY E._ DRILLINGFLUIDLOSS,x,_ _,_, TESTSAND INSTRUMENTATION_" "' _ 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE,
_.,.r _ _; ?,,_' MINERALOGY u.a:

SANDY SILT (ML), light brown, dry, loose,
trace subangular gravel to 2 inches, roots,
fine sand

5.0-- --

SILTY SAND (SM), brown, slightly moist,
loose, fine to medium sand, trace clay

: 10010.0 --
WELL GRADED SAND (SW), light brown, F: 1.0

1-C dry, fine to coarse, coarsening downwards, ppm -
12.0 trace gravel, roots

15.0-- --

20.0-- 20.0 WELL GRADED SAND (SW), orange-brown, -- --
21.0 2-C 1.0 moist, mostly fine to medium sand, 60%, little F: 0.6

silt, trace muscovite mica, mild HCl reaction ppm

25.0-- --

-30.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- lA SHEET 2 17

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft .DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18' Fright Auger from 0 to 14 ft

WATERLEVELAND DATE.. 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 m LOGGERJ' Lovenburg

A SAMPLE PENETRATION
O_- TEST SOIL DESCRIPTION COMMENTSRESULTSI&lv

SO.LNAME.US S RO .SYM6OL.COLO.. OFC^S,N.DR,LL,N FLU,DLOSS.RA '> MOISTURECONTENT,RELATIVEDENSITY

Oe)w="'"___wcc _z_) _'O_ 6'-6"-6' ORMiNERALoGyCONSISTENCY,SOILSTRUCTURE, __ TESTSANDINSTRUMENTATION
30.0

3-C 1.5 WELL GRADED SAND (SW), light brown, F: 1.5
31.5 moist, fine to medium grained sand, little silt, ppm

no HCl reaction

35.0-- _

40.0 40.0

WELL GRADED SAND WITH GRAVEL (SW), F: 0.14-C 1.5
light brown, fine to coarse sand, subangular 1 ppm -

41.5 inch shale fragment

SANDY SILT WITH CLAY (ML), light brown,
fine sand, fining downward, tan-white

weathered calcareous clay in cracks, slight
plasticity, mild HCI reaction with silt

45.0-- _

50.0-- 50.0
5-C 0.5 SILTY SAND (SM), light brown, moist, fine to -- --

._ 50.5 medium sand, mostly fine F: 0.5
ppm

55.0

-60.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW- lA SHEET :3 OF 17
L_ '& r,I;l lll

SOILBORINGLOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 East of Building 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Au_!er from 0 to 14 ft

WATERLEVELANDDATE' 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,I;' RESULTS O

o SO,LNAME,USGSGRO PSYM.O..COLOR.o_=DEPTHOCAS,NG.O.,LL,NGRATE.
>_ z_ _ MOISTURECONTENT,RELATIVEDENSITY _.c3 DRILLINGFLUIDLOSS,x_

=.n-I-' ,,,n' _._ o--O 6'-6'-6" OR CONSISTENCY,SOILSTRUCTURE, _ TESTSANDINSTRUMENTATION
- wE MINERALOGY

60.0 6-C 1.0
61.0 SILTY SAND (SM), light yellowish brown, F: 0

moist, tan weathered clay in cracks, strong ppm
HCI reaction with tan clay, mild reaction with
sand

65.0 -- --

70.0__ 70.0 _ I

7-C SAND WITH SILT (SM), light brown, moist, F: 1.4
71.0 fine to coarse sand, no HCI reaction ppm _

75.0-- --

80.0 -- --

85.0 -- --

J

=qN N



(__ PROJECT NUMBER BORING NUMBER

LAO31981 MW- lA SHEET 4 OF 17[_ _rdlllll

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Building 114

ELEVATION 392.8 ft .DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IncjersoI-Rand TH 100) 18" Fli!iht Auger from 0 to 14 ft

WATERLEVELAND DATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

O_ SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS (.0W_
c3 _ SOILNAME.USGSGROUPSYMBOL,COLOR. c3_z DEPTHOFCASING,DRILLINGRATE,

m_j _ _ ._ MOISTURECONTENT,RELATIVEDENSITY _'_ DRILLINGFLUIDLOSS,:]:'_ _,,<, TESTSANDINSTRUMENTATION

_3_a.l-"m __[.un- _Z_ _ _.__.Lu8A__ 6"-6"-6' ORMINERALOGYCONSISTENCY,SOILSTRUCTURE, _. n-

90.0 8'C 1.0 SILTY SAND (SM), greenish-gray, moist, fine F: 0.9 Driller reports relatively fast
- 90.5 to medium sand, trace white calcareous clay ppi - drilling to this point without rig

chatter

95.0 -- --

100.0-- --

105.0-- __

110.0 110.0

111.0 9-C 1.0 SILTY SAND WITH CLAY (SM), light brown to F: 1.8
olive-green-gray, moist, fine sand with trace ppi -
calcareous layers and trace gravel .j

115.0-- __

_20.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW- lA SHEET 5 OF 17[_ :_ r,I;llll

SOIL BORING LOG
i

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Fliclht Au_ler from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ_Lovenburg

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_ RESULTSUJv

m_ -_ _ _ SOILNAME,USGSGROUPSYMBOL,COLOR, ___ DEPTHOFCASING,DRILLINGRATE,
_ _ z_ '" MOISTURECONTENT,RELATIVEDENSITY DRILLINGFLUIDLOSS,

...._3_ _ _ MINERALOGY u.n'

125.0-- __

130.0- 130.0
WELL GRADED SAND (SW), brown moist, F: 2510-C 1.5 fine to medium sand

ppm -
131.5 SILTY SAND (SM), greenish gray, moist, fine

sand, slight HCl reaction

135.0-- _

140.0-- -- --

145.0-- m

_50.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- lA OF.._r_l_ SHEET 6 17

SOILBORINGLOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillin.q, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELAND DATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 __ LOGGERJ' Lovenburg

]__ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ >. RESULTS

_:_' >_ '-' cr SOILNAME, USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,za: "' MOISTURECONTENT,RELATIVEDENSITY R-_, DRILLINGFLUIDLOSS,
<c,,, :' _ TESTSANDINSTRUMENTATION

_ uJ nuj_ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE,
C301"'= -_ _ _'v MINERALOGY _.cC

Drilling substantially more
difficult, could not retrieve a

sample at 150 ft, rig chatter.
Discharge coarse cuttings

153.0 .. taken with sieve at 150fi. One
11-(J 0.2 WELL GRADED GRAVEL WITH SAND (GW), F: 0.0 clast retrieved at 153 ft.

153.2 brown, fine to medium sand, black and ppm. Drilling easier again at ~153 ftolive-green sJltstone, red volcanics, felsJc
155.o-- angular fragments -- --

WELL GRADED GRAVEL WITH SAND (GW),
brown, fine to medium sand, dark gray
quartzite, hematite staining

160.0-- --

165.0--

70.0 170.0
SILTY SAND (SM), dusky yellow, moist, fine F: 3_'

171.5 12-C 1.5 to medium sand, no HCI reaction, trace ppm -
gravel, trace white calcareous

- siltstone.weathered, trace clay -

175,0--

_80.0



e_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW- lA SHEET 7 OF 17i_ 'Fir,llllU

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 East of Building 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillin,q, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (In;lersoI-Rand TH 100) 18" Flight Auger from 0 to 14 fi

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

o_. SAMPLE PENETRATION
TEST SOiL DESCRIPq'ION COMMENTS

RESULTS
Wv

m_ _ o _: SOILNAME,USGSGROUPSYMBOL,COLOR, O_z DEPTHOFCASING,DRILLINGRATE,
-r< _ Z,_, _ MOISTURECONTENT,RELATIVEDENSITY _i_ DRILLINGFLUIDLOSS,
I--" _ m O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _: TESTSAND INSTRUMENTATION
=.'" w _._ ,,O_- MINERALOGY_g __ _z .-_

_85.o- - -

19o.o-- -- Driller reports a little slower drilli_

. No sample retrieval at 190 fl

1g5.0-- --

196.0
SILTY SAND (SM), dusky yellowish-brown,

197.0 13-C 1.0 moist, fine sand, with trace white silty F: 350ppm -
calcareous veinlets

_)00.0-- _

205.0_ _
Driller indicates possible gravel
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LAO31981 MW- lA OF
_,fi_r,l. llll SHEET 8 17

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildin.q 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillinq, Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELAND DATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O''17 RESULTS

O n- SOIL NAME,USGSGROUPSYMBOL,COLOR, _Z DEPTHOFCASING,DRILLINGRATE
z,=, "' E.E' DRILLINGFLUIDLOSS,> MOISTURECONTENT,RELATIVEDENSITY

_-- -uJ _._ 0 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, __._ TESTSANDINSTRUMENTATION
_ __ _ZTM a:_,_.w_- MINERALOGY "=

210.0 14-C 1.0 POORLY GRADED GRAVELWITH SAND (GP), F: 1.5 Note:After210 ft samples will be
211.0 light yellowish brown, wet, fine to medium sand, ppm - logged using a sieve in the

red and yellow angular clasts to 1.5 inches, no P: 5.0. cuttings, some of the fines may be
HCl reaction ppm missing.

-_15.0-- __

._20.0-- From 220 ft, -- --
Cuttings: POORLY GRADED GRAVEL WITH
SAND, as above with little silt/fine sand balls

225.0 --
-- Driller notes likely 6 to 8 inch --

_ gravel lens at 225 ft

.)30.0 --

235.0--

._40.0



e_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW- lA SHEET 9 OF 17L_:_ r,l'llll

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 East of Building 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillin.ch Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ: Lovenburg

_:_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,L;' RESULTS
mv DEPTHOFCASING,DRILLINGRATE,
mm -- c3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, C3z--
"'4 _ z_ t.u MOISTURECONTENT,RELATIVEDENSITY _ DRILLINGFLUIDLOSS,> _ TESTSANDINSTRUMENTATION
I- u. CC O 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE,
'" '"' "' _; _' MINERALOGY ,T'_'

From 240 ft,

Cuttings: SANDY GRAVEL WITH SILT (GM),
light brown, mostly fine sand, fine to medium
sand, gravel to 1/4 inch, subrounded to angular

Driller indicates a few feet of

- gravel

.)45.0-- --

Some caving between 230 and
' 250 ft

Rereamed and 2 bags bentonite
_5o.o-- From 250 ft, -- added --

Cuttings: SANDY GRAVEL WITH SILT (GM), as
above, includes red volcanics, white quartz,
green and black siltstone, and yellow fragments

.)55.0-- -- --

260,0-- From 260 ft, -- --
Cuttings: SANDY GRAVEL WITH SILT (GM), as
above, with gravel to 1/2-inch

265.0-- -- Some rig chatter --

L

P70 0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-lA SHEET 10 OF 17
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SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

_=_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,_ RESULTS

>- o_ DEPTHOFCASING,DRILLINGRATE,Wv O
..j n- SOILNAME, USGSGROUPSYMBOL,COLOR. _.C3 DRILLINGFLUIDLOSS,

m_ _ z'=" ,,, MOISTURECONTENT,RELATIVEDENSITY ___,,, 6-.- ORCONS,STENOY.SO,LSTRUCTURE.TESTSAND,.STRUMENTAT" .
_ -- _:Z O__. MINERALOGY

From 270 ft, Added 14 bags bentonite
Cuttings: SILTY SANDY GRAVEL WITH CLAY
(GM), light brown, fine sand, with clayey silt balls
red and black gravel

275.0 -- --

280.0-- From 280 ft, -- Some fines may be lost in sieve --
Cuttings: SANDY GRAVEL WITH SILT (GM),
light brown, fine to medium sand

' Some rig chatter

285.0-- -- --

- Some rig chatter

290.0-- From 290 ft, _ --

Cuttings: SANDY GRAVEL WITH SILT (GM), as
above, with mostly green siltstone gravel

295.0-- --

300.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- lA SHEET 11 OF 17
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SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBey k Drilling, Inc.

DRILLINGMETROOAND EQUIPMENTMud Rotary (In_lersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGER J' Lovenburg

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0,17 RESULTS O
m_ o_z DEPTHOFCASING.DRILLINGRATE,
m_ a _ SOILNAME,USGSGROUPSYMBOL,COLOR, _'c3 DRILLINGFLUIDLOSS,:2::< _ _ LU MOISTURECONTENT,RELATIVEDENSITY:> _,,_, TESTSANDINSTRUMENTATION

_ Z--_ _Z_ n'_.wOI- 6"-6'-6' ORMiNERALoGyCONSISTENCY,SOILSTRUCTURE, ___.

From 300 ft,

Cuttings: SILTY GRAVEL (GM), light brown, fine
to medium sand

305.0_ _

310.0-- From 310 fi, -- Relatively easy drilling reported --
Cuttings: SILTY SAND WITH GRAVEL (SM), ligh by driller
brown, fine sand, variety of gravel colors

315.0-- --

320.0-- From 319 ft, --
Cuttings: SILTY GRAVEL WITH SILT (GM), light Rig chatter- gravel at 319 to 323ff'
brown, fine to medium sand, angular gravel

From 323 ft,
Cuttings: SILTY SAND WITH GRAVEL (SM), lighl
brown, fine to medium sand, trace clay

_25.0-- _



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 ] MW- lA SHEET 12 OF 17· ,_,_/'_r3'/fi/B

SOILBORINGLOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBaylik Drillin_h Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATER LEVEL AND DATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGER J' Lovenburg ,,

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

0,17 >- RESULTS 0i,ij v

m _ _ o n- SOIL NAME, USGS GROUP SYMBOL, COLOR, az DEPTH OF CASING, DRILLING RATE,zn- ,,, E.c) DRILLINGFLUIDLOSS,<LU MOISTURECONTENT,RELATIVEDENSITY
'"_[ _ _' _ TESTSAND INSTRUMENTATIONk-', _ OR.CONSISTENCY,SOILSTRUCTURE,
a. '_'' LU nuJ_ 8 6'-6'-6' ,";'n'

-- LU_' MINERALOGYt_= _ _=. =_
From 330 fi,

Cuttings: _.ILT'_'G__, as above

335.0-- --

340.0-- From 340 ft, -- Driller holding back on weight, --
Cutt ngs: SILTY SAND WITH GRAVEL (SM), as . easier drilling
above, with few gray silty clay balls

345.0-- __

35o.0_ From 350 ft, -- _

Cuttings: SILTY GRAVEL WITH SILT (GM), as
above, some clay, no gray silty clay balls

From 352 ft, Difficult drilling 352 to 358 ft
Cuttings: POORLY GRADED GRAVEL WITH
SAND (GP), light brown, fine sand, little silt, trace
tan silt balls

355.0-- -- Trying to thicken mud to stop --
water loss into formation

From 358 ft,

Cuttings: WELL GRADED SAND WITH GRAVEL
(SW), light brown, fine to medium sand, angular

36o.o gravel



®Mm PROJECT NUMBER BORING NUMBER

LAO31981 MW- lA 17
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SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTOR.Beylik Drilling, Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Au_ter from 0 to 14 ft

WATERLEVELAND DATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ- Lovenburg

O_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_j_' RESULTS
UJ_

=,., so,LNAME.USGSGROUPSYMSOL.C.OR. oz DEPTHOFCAS,"G.D,,LL,NGRATE.
_ <;,_ =,"' MOISTURECONTENT,RELATIVEDENSITY ;'C3 DRILLINGFLUIDLOSS,n- O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, _ _ TESTSANDINSTRUMENTATION
m_ _ _' MINERALOGY u.n'

From 360 ft,

Cuttings: WELL GRADED SAND WITH ' Driller has been slowly adding
GRAVEL, as above bentonite to reduce water loss

and caving

365.0-- __

370.0-- From 370 ft, -- --
Cuttings: WELL GRADED SAND WITH
GRAVEL, as above, light tan-brown

)75.0-- From 375 ft, -- --

Cuttings: GRAVEL WITH SAND (GW), light
tan-brown, fine sand, little silt and clay, gravel to
1 inch _ Driller reports rig chatter between.

375 and 382 ft

380.0--

From 382 ft,

Cuttings: SILTY SAND WITH GRAVEL (SM),
light tan-brown, fine sand, some tannish-yellow
clay balls

)85.0

Jgo.0



®_ PROJECT NUMBER BORING NUMBER

LA031981 MW- lA 17
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SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELAND DATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

O_. SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS (5
_ _ zn'O _ SOILNAME,USGSGROUPSYMBOL,COLOR, oz_ DEPTHOFCASING,DRILLINGRATE
-,-,_ _: .(,,, _ MOISTURECONTENT,RELATIVEDENSITY _'O DRILLINGFLUIDLOSS,
_u.a.,,. ,,, _._ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _.rr_?" TESTSANDINSTRUMENTATION' _ MINERALOGY
De) ac__..

From 390 ft,

Cuttings: SILTY SAND WITH GRAVEL (SM), as Driller reports significantly easier
above, except tan, abundant tan silt balls _ drilling, lithology change

)g5.0 -- __

400.0-- From 400 ft, -- --

Cuttings: SILTY SAND WITH GARVEL (SM),
tan to yellowish orange, fine to medium grained,
some gravel altered to yellow-orange clay

_05.0-- -- Drilling a little slower --

m

[10.0 --

_5.0-- From 415 ft, __ _

Cuttings: SANDY SILT WITH GRAVEL (ML),
yellowish orange to light tan green, little clay,
fining downwards

120.0
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LAO31981 MW- lA SHEET 15 OF 17
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SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Building 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillin,q, Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,_ RESULTS
"'_ C3 _ SOILNAME, USGSGROUPSYMBOL,COLOR, c3_ DEPTHOFCASING,DRILLINGRATE,<, MO,STURECONTENTRE T,VEOENS.zn- '" _-_ DRILLINGFLUIDLOSS,O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, ___ TESTSANDINSTRUMENTATION
_'a._ "' _'_ _' MINERALOGY u_o:

- Driller reports 'stickier' drilling

From 422 ft,

Cuttings: SANDY SILT (ML), olive-green, fine
sand, orange and red clasts weathered to silt
and clay, little gravel

_,25.0-- --

t30.0-- From 431 ft, -- --

Cuttings: SILTY SAND WITH GARVEL (SM),
light pinkish tan, fine and coarse sand,
abundant weathered granitic clasts

135.0-- -- More difficult drilling reported by --
driller

440.0-- _

¢45.0_ From 4,!.4 fi, _ _
/ Cuttings: POORLY GRADED GRAVEL WITH

'_ SAND (GP), light tan brown, fine to coarse
sand, angular granitic and volcanic fragments,
little silt

450.0
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SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 East of Building 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_,°,17 RESULTS _ "

_' c) _: SOILNAME,USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,_ z,,_, _ MOISTURECONTENT,RELATIVEDENSITY _'_' DRILLINGFLUIDLOSS."r,_

_: .,n' _ _ _'O 6"-6"-6" ORMiNERALoGyCONSlSTENCY,SOILSTRUCTURE, a.n'-_ TESTSANDINSTRUMENTATION

From 450 ft,

Cuttings: SILTY SAND WITH GRAVEL (SW),
pinkish-rust color, fine and coarse sand, mostly
fine, trace clay, weathered granitic fragments,
some green sitstone fragments

t55.0-- -- --

- Driller reports difficult drilling, but -
no rig chatter

460.0-- From 460 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SW), as
above, abundant weathered granitics

465.0-- __

_,70.0-- From 470 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SW), as
above, gravel not as weathered

475.0-- _ _

480.0
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SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 East of Buildinq 114

ELEVATION 392.8 ft DRILLINGCONTRACTORBeylik Drillin.q, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" Flight Auger from 0 to 14 ft

WATERLEVELANDDATE 248.6 1/19/93 START 6/15/92 FINISH 6/18/92 LOGGERJ' Lovenburg

SAMPLE PENETRATION
O_. TEST SOIL DESCRIPTION COMMENTSRESULTS C;3

o = SOIL NAME,USGSGROUPSYMBOL,COLOR, OZ DEPTHOFCASING,DRILLINGRATE,
3:4 Z,_ '" MOISTURECONTENT,RELATIVEDENSITY _.O DRILLINGFLUIDLOSS,> __ TESTSANDINSTRUMENTATION
_ _ LU''n O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE,

o..= - -_:_- MINERALOGY u.,'r'QC/) --

From 480 ft, 480 to 490 rig chatter, slow
Cuttings: SILTY GRAVEL WITH SAND (GM), drilling
pinkish tan, coarse sand, subangular to angular
gravel to 1/4 inch, little clay

Drilling mud seems thicker

485.0 -- --

490.0-- From 490 ft, -- --
Cuttings: SILTY GRAVEL WITH SAND (GM), as
above, pinkish rust, some green and black
clasts

_95.0-- -- -

Difficult drilling
' Pieces of drill bit observed in

cuttings

500.0-- __

Total Depth - 500 ft

505.0-- --

;,1/'1 t_
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SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION391.5 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHOOANDEQUIPMENTCML 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2 ft 1/19/93 START 8/5/92 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb

· A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTSTEST
0't7 RESULTS 0

>- oz DEPTHOFCASING,DRILLINGRATE,'"_ o cc SOILNAME, USGSGROUPSYMBOL,COLOR,
m_ _ z,',- '" MOISTURECONTENT,RELATIVEDENSITY __o DRILLINGFLUIDLOSS,'_LU :3, _<_
"r< CC O 6"-6'-6" OR CONSISTENCY,SOILSTRUCTURE, c3_ TESTS ANDINSTRUMENTATION
,,,_ I.- >_ ,,,_ MINERALOGY

From 0-7 ft,

Cuttings: ORGANIC SOIL WITH SAND
(OL/OH), dusky yellow brown (10 YR 2/2), Headspace measured with
moist, fine sand, musty organic odor OVA-128

5.0-- --

8.0

WELL GRADED SAND WITH SILT (SW-SM), F: 0
1-C 1.1 7-7-9 moderate yellow brown, (10 YR 5/4), moist to ppi-

10.0 medium sand, fine mica, 10-15% silt, trace fine
10.0 clay, trace roots, trace fine gravel -- Rig chattering --

Cuttings have musty organic smell
- like peat moss

15.0-- --

18.0

SILTY SAND (SM), light brown (5 YR 5/6), F: 0
2-C 1.1 11-17-23 moist, fine to medium sand, approximately ppi-

20.0 30%silt,somemica20.0 --

I.

25.0-- --

l 28.0 SILTY SAND (SM), medium to dark yellow

F: 0
3-C 1.5 8-12-16 brown (10 YR 5/4) moist, fine to medium sand, ppm-

3o.0 30.0 approximately 15% silt, micaceous



®_ PROJECT NUMBER BORING NUMBER

LAC31981 1E OF
j_rd_lljr _ SHEET 2 8

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION391.5 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTCME 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2ft 1/19/93 START 8/5/92 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb

3:_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

O.,_" >- RESULTS

_' _ _ cc SOIL NAME,USGSGROUPSYMBOL,COLOR. o_z DEPTHOFCASING,DRILLINGRATE,·'r_[ z,_, _ MOISTURECONTENT,RELATIVEDENSITY E.o_,< DRILLINGFLUIDLOSS,

,.,,.,-wa' _fT' ___ o_O 6%6"6' MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u_r'r-_tuTESTSAND INSTRUMENTA-rlONI.U_ 1--

35.0-- -- Large gravel in cuttings --
at 35 ft bgs

1

38.0 J

SANDY SILT (ML), medium to dark yellow F:0.8 -]
4-C 1.5 12-21-30 brown (10 YR 5;_4-10YR 4/2), moist, fine ppm-

J

40.0 40.0 sand, approximately 30-35% sand,
calcareous seams, trace gravel, some clay, --
tight

45.0_ -- Cuttings steaming --
Driller says hard drilling until last _
5ft

48.0

WELL GRADED SAND WITH SILT (SW-SM), F:3.£
5-C 1.5 8-11-11 medium yellow brown (10 YR 5/4), moist, fine pprrr

50.0 50.0 to medium sand, approximately 10% silt,
Ioose_ with tubular chunks of caliche-like --

material, approximately 1/2 inch diameter by

1 inch long Driller addedwater outside augers

55.0_ -- 55-60 ft hot cuttings, gravel in --
cutttings

58.0

WELL GRADED SAND (SW), medium yellow F:9.¢
6-C 16-40-40 brown (10 YR 5/4), moist, fine to coarse sand, ppm-

50.0 some gravel, sub-rounded to sub-angular-60.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 1E SHEET 3 OF 8

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION391.5 ft DRILLINGCONTRACTOR Beylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTCML 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2 ft 1/19/93 START 8/5/92 16:42_ FINISH 8/7/92 15:00 LOGGER C.D.Webb

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
qE RESULTS
'"_ o_z DEPTHOFCASING,DRILLINGRATE.
,',,_ _ _ _ SOILNAME,USGSGROUPSYMBOL,COLOR,zrr ua MOISTURECONTENT,RELATIVEDENSITY _._ DRILLINGFLUIDLOSS,
I-u- rr OR CONSISTENCY,SOILSTRUCTURE, __ua TESTSANDINSTRUMENTATION
"' '"" "' _ 8_ 6"-6"-6",,,:3 t- uJ_ MINERALOGY u.,','

65.0 -- --

70.0-- From 70 ft, -- Driller added water outside augerS-

Cuttings: SANDY SILT (ML), dark yellow brown
(10 YR 4/2), moist (added water), fine sand,
clayey

75,0 -- --

78.0

SILT WITH SAND, (ML), medium yellow F:0.8
7-C 1.5 13-25-35 brown (10 YR 5/4), moist, tight, fine sand pprm

80.0 80.0 approximately 20%, mica, some clay _ _

Driller added water outside augers

85.0_ --

From 90 ft,

Cuttings: SILTY SAND (SM), dark yellow
brown, (10 YR 4/2) moist, fine to medium, sand,

_r}n someclay



®_ PROJECT NUMBER BORING NUMBER

LAO31981 1E SHEET 4 OF 8[_'_rjIlllll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION 391.5 ft DRILLINGCONTRACTOR Beylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTCML 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2 ft 1/19/93 START 8/5/92 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb

o_A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_L _ RESULTS O
LUV OZ DEPTHOFCASING,DRILLINGRATE,
mU >_ C3 n-- SOIL NAME,USGSGROUPSYMBOL,COLOR,_ '" MOISTURECONTENT,RELATIVEDENSITY _-"" DRILLINGFLUIDLOSS,'t'C[ :> _<_
_u. r,' OR CONSISTENCY,SOILSTRUCTURE, C_u. TESTSANDINSTRUMENTATION

{J_ lgPr

,",m'"_ _z _zTM r'r'_Lu_ MINERALOGY

95,0-- --

98.0

SILT WITH SAND (ML), dark yellow brown (10 F:0.5
8-C 1.5 11-17-25 YR 4/2), moist, fine sand, approximately 5-10% ppm-

sand, riddled with pale yeIIow brown calcareous
100.0 100.0

seams, clayey -- Break for lunch, drilling again 13:0--
I

Driller added water outside augers -

105.0-- _ _

' -1

110.0__
-- Driller added water outside augers--

From about 110 ft,
Cuttings: _LLTJ_LSi_[D (ML), similar to
above, except can't see calcareous seams in

/

disturbedcuttings i

115.0--

_118.0 Top 15 inches: SILT WITH SAND (ML), similar
to 8-C with seams, gravel

9-C 1.5 10-17-29 Bottom 3 inches: SANDY SILT (ML), moderate F:3.9

_2o.0 120.01 fellow brown, moist, fine sand, micaceous ppm



®_ PROJECT NUMBER BORING NUMBER I

LAO31981 1E OF !_el_ljl[ij[ , SHEET 5 8

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION391.5 ft DRILLINGCONTRACTOR Beylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTCML 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2 ft 1/19/93 START 8/5/92 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb

o_, SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS (5
'"_ Q__. DEPTHOFCASING,DRILLINGRATE,
mr_ _ o cc SOlE NAME,USGSGROUPSYMBOL,COLOR,zcc ,,, _-o DRILLINGFLUIDLOSS,·'r_ '_w > MOISTURECONTENT,RELATIVEDENSITY
_-,, cc 0 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, _w TESTS ANDINSTRUMENTATION
,, oc w _ _ 0 _ MINERALOGY u_ccI.u ;:) I--

_ cC_,_.

125.0-- --

-4

130.0-- From about 130 ft, -- Driller added water outside auger_
Cuttings: SILT WITH SAND (ME), dark yellow Slow going
brown (10 YR 4/2), moist, 5-10% fine sand,
some clay, slightly moldable

135.0 _

138.0 ._
Top 3": SILTY SAND (SM), medium yellow F:20

10-C 1.5 14-27-16 brown, moist, fine to medium sand, some ppi.
gravel and clay

140.0_ 140.0 Middle 12" WELL GRADED SAND WITH -- Driller added water outside augers.-
GRAVEL (SW), pale yellow brown, moist, fine
to coarse sand, gravel up to 1/2" dia., some sitt
-Bottom 3": SILT WITH SAND (ME), medium
yellow brown (10 YR 5/4), fine sand,
micaceous, some clay and calcareous seams

145.0__

L Fromabout150ft,

Cuttings:_JLT,_LLT2:]_S_ (ML), dark yellow
brown (10 YR 5/4), moist, fine sand, about
10%, trace rounded gravel, clayey50.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 1E SHEET 6 OF 8
_'_rJl'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION391.5 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT CML 95 HSA, 11 1/4" O.D., 7 1/4" I.D. California Modified Sampler

WATERLEVELAND DATE 215.2 ft 1/19/93 START 8/5/92 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

-JOE > RESULTS
_' . c_ n- SOILNAME, USGSGROUPSYMBOL,COLOR, o_z DEPTHOFCASING.DRILLINGRATE,
'.r'_[ _ Z_ ._. MOISTURECONTENT,RELATIVEDENSITY _'_D_< DRILLINGFLUID LOSS,

_' Lur"' _ oO_ 6'-6"-6' OR CONSISTENCY,SOIL_TRUCTURE, _,,, TESTS AND INSTRUMENTATION
¢3u_"':3 __ _ "'_a:_ MINERALOGY u_a:

155.0-- ---{

158.0

Top 15": SILTY SAND (SM), medium yellow F:6.4

11-C 1.5 12~36-50/(2" brown (10 YR 5/4), moist, fine sand to very fine 3pm-
sand and silt, trace mica, trace ferrous material

160.0 160.0 trace calcareous seams, increased sand with -- --

depth
Bottom 3": WELL GRADED SAND WITH SILT

AND GRAVEL (SW-SM), similar to above, with

increasingly large sand fraction and some

gravel up to 2" dia., siltstone

165.0M __

I
!
!

I

170.0-- -- Gravel in cuttings up to 2" in --
From about 170,ft, diameter rounded to subrounded

Cuttings: WELL GRADED SAND WITH SILT / fossiliferous limestone, chert
AND GRAVEL (SW-SM), similar to 11-C, /
bottom 3 inches /

175.0-- _ _

178.0 SILTY SAND (SM), medium yellow brown, F:20
moist, fine to medium sand, dense, some

12-C 1.5 20-39-52 gravel, siltstone, trace clay ppm_
480.0 180.0



®_ PROJECT NUMBER BORING NUMBER

LA031981 1E SHEET 7 OF 8
_ '&rJl'llll

I SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION 391.5 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTCML 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2ft 1/19/93 START 8/5/_12 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb
T

_A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
0,_' TEST

_' >_ _ _: RESULTS SOILNAME,USGSGROUPSYMBOL,COLOR, o_z DEPTHOFCASING,DRILLINGRATE,zcc uJ MOISTURECONTENT,RELATIVEDENSITY A"O DRILLINGFLUIDLOSS,
I-u. ,.,r- _ O 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, _uJ TESTS AND INSTRUMENTATION
,',nc '" ___ cA MINERALOGY u._w:_ i-

Driller added water to outside of

augers

185.0-- --

190.0-- From about 190 ft, -- --

Cuttings: SILTY SAND (SM), dark yellow brown
(10 YR 4/2), moist, fine to coarse sand, some
mica, some clay (slightly moldable)

195.0-- --

198.0

SANDY LEAN CLAY WITH GRAVEL, (CL), F:I .,_
13-C 1.5 11-21-32 moderate yellow brown (10 YR 5/4), moist stiff, ppm-

fine to medium sand, rounded gravel up to 0.5"
._00.0 200.0 diameter, ferrous dicolorations (black seams) -- --

._05.0-- --

L From about 210 ft,

Cuttings: SANDY SILT (ML), medium yellow
brown (10 YR 5/4), moist, stiff, moldable with
clay, fine sand, some fine gravel

lt_n



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J 1E SHEET 8 OF 8[_. ,_ir,llllU

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18

ELEVATION 391.5 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTCML 95 HSA, 11 1/4" O.D., 7 1/4" I.D., California Modified Sampler

WATERLEVELAND DATE 215.2ft 1/19/93 START .8/5/92 16:42 FINISH 8/7/92 15:00 LOGGER C.D.Webb

gA SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_ RESULTS
Wv ;_. O

m_j .._ _ n- SOIL NAME,USGSGROUPSYMBOL,COLOR, cD_z DEPTHOFCASING,DRILLINGRATE,
-r<[ _ z_ _ MOISTURECONTENT,RELATIVEDENSITY E.Q DRILLINGFLUIDLOSS,
_' cur" _.,_ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _.w TESTSANDINSTRUMENTATIONo _ MINERALOGY u.,-rI.U_ I--

215.0m _

218.0
SANDY SILT (ML), similar to cuttings at 210 ft
with siltstone and some calcareous nodules F:4.;

14-C 1.5 14-26-34 DpnT

-_20.0 220.0 -- Sampler wet --

Driller added water inside augers

.)25.0

230.01 Fromcenterbitat233ft, _ _
Cuttings: SILTY SAND WITH GRAVEL (SM),
medium yellow brown (10 YR 5/4), wet, fine
sand, fine rounded to subrounded gravel up to
2" diameter

Total Depth = 233 ft bgs

._35.0--

240.0



®_ PROJECT NUMBER ]BORING NUMBER

LAO31981 J MW- 2A[_&r, lIiliJi SHEET 1 OF 16

, SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" fli_]ht auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
°.1;: RESULTS
ru_ o_ DEPTHOFCASING,DRILLINGRATE,mm . c3 _ SOILNAME, USGSGROUPSYMBOL,COLOR.
_'_' _ z_ >"' MOISTURECONTENT,RELATIVEDENSITY _-o_< DRILLINGFLUID LOSS,
.,nc uJ _._ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, c3,,, TESTS ANDINSTRUMENTATION_' MINERALOGY ,, cc

. From 0.0 to 5.0 fi,

Cuttings: SILT (ML), dark brown, dry 18" flight auger to 8 ft.

5,0-- From 5.0 to 8.0 ft, -- 12 ft of 14" mild steel --

Cuttings: SILTY SAND. (SM), brown, dry, conductor casing
loose 8 ft in hole, 4 ft above ground

10.0
10.0 --

1-CB 2.0 SILTY SAND (SM), brown, moist P: 0
ppm '

12.0

15.0-- --

20.0-- 20.0 __ _

21.0 2-CB SILTY SAND (SM), brown, moist P: 0
ppm -

25.0-- __

-30.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A SHEET 2 OF 16
L_ I_ r,I;1111

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase I LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (Ingersol~Rand TH 100) 18" flight au[ler to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERLovenburgJ.

_A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
O_ TESTRESULTS (P
'"_ c3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,
mm _ z_ "' MOISTURECONTENT,RELATIVEDENSITY __._, DRILLINGFLUIDLOSS,

{.u nUJ_ OA 6"-6'-6' OR CONSISTENCY,SOILSTRUCTURE, ___ TESTSAND INSTRUMENTATION
-- _ z_ wcc_._- MINERALOGY ,, n-

m30.0 3-CB 2 WELL GRADED SAND (SW), brown, moist IP: 0.5ppm -
32.0

35_ --

l
4O.0

40 --

WELL GRADED SAND (SW), light brown, P: 0

4-CB 4 moist ppm -

43.0

45m

50 -- 50.0

WELL GRADED SAND WITH SILT (SW-SM), P: 0 _

5-CB 3 light brown, moist, mostly quartz and ppm .
plagioclase

53.O

55 _

_60



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A
_;_1'1111 SHEET 3 OF 16

I SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase I LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Drillinq, Inc.

DRILLINGMETHOOANDEQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 __LOGGER J' Lovenburg

_ SAMPLE PENETRATION SOIL DESCRIPff'ION COMMENTS
O_ TESTRESULTS

mm'''_ z°n. _ SOIL NAME,USGSGROUPSYMBOL,COLOR, C3_ DEPTHOFCASING,DRILLINGRATE,t.u MOISTURECONTENT,RELATIVEDENSITY iQ DRILLINGFLUIDLOSS,
,,, O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _ TESTSANDINSTRUMENTATION

Lu::3 _ a,. o A MINERALOGY u,.n-
O_ Z _Z UJI-'_ n-_,_.

60.0 6-CB 2 SILTY SAND (SM), light brown, moist, some ! P: 0.

62.0 brown staining ppm

65-- _

70 -- _

Smooth drilling

75 -- _

80.080 --

81.0 7-CB 1 WELL GRADED SAND WITH SILT (SM), P: 0
light brown, moist ppm-

85 --

9O



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW- 2A SHEET 4 OF 16L_ _r,l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Drillinq, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATIONTEST SOIl DESCRIPTION COMMENTS
°.IR RESULTS =
"'_ __ _: SOIL NAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,

"' MOISTURECONTENT,RELATIVEDENSITY _-o DRILLINGFLUIDLOSS,

i! ! _._ _ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _,_ TESTSAND INSTRUMENTATIONm_ I- _* MINERALOGY ,";'cc

95 --t --

/

100.0

100 -- SILTY SAND (SM), light brown, moist, some P: 6-' --
101.0 8-CB 1.0 brown staining, quartz and plagioclase with ppm_

some pyrite

105 -- -- _

110 -- From about 110 ft, -- --
Cuttings: SAND WITH SILT (SM), light
brown, well graded

115 -- __

-1'20



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW- 2A SHEET 5 OF 16

SOILBORINGLOG
i

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELANDDATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,JT' RESULTS

mm _ _n.- _ SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3z DEPTHOFCASING,DRILLINGRATE."' MOISTURECONTENT,RELATIVEDENSITY ;'o DRILLINGFLUIDLOSS,
_< <w > _ TESTSANDINSTRUMENTATION

D.=:w"- Lan- a.La_ _.O_' 6"'6"6" MiNERALOGyORCONSISTENCY,SOILSTRUCTURE, u.n--
111:3

120.0 9-CB 1.5 SILTY SAND (SM), light brown, moist, P: 0
- 121.5 medium dense, trace gravel, some gravel ppm '

has been altered to clay (yellow mottling)

125-- --

1304 --

135_ _ Driller notes a little more --

difficult drilling - grinding
sound

140,0

140-- POORLY GRADED SAND (SP), light brown, P: 0'- Driller notes that drilling is --
10-CB 1.5 moist, coarse-medium sand ppi_ smooth again141.5

145 -- __

/

150



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A SHEET 6 OF 16
[_'_r, llllll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6ft 1/19/93 START 5/19/92 FINISH. 5/19/92 LOGGERJ' Lovenburg

SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_0_' RESULTS (.9
ULI_ t

m_ ._ o _: SOILNAME, USGSGROUPSYMBOL,COLOR, Qz DEPTHOFCASING,DRILLINGRATE,
'"< _, z_ :>w MOISTURECONTENT,RELATIVEDENSITY _'_<c DRILLINGFLUIDLOSS,
i-u. n- OR CONSISTENCY,SOILSTRUCTURE, __,,, TESTS ANDINSTRUMENTATION
a.t,. ,,, nu.j_ 0 ' 6'-6'-6',,,:_ _ o_ MINERALOGY .fr'

155 -- --

- Driller notes a little rougher
drilling at this interval

160.0

160 -- SILTY SAND (SM), light brown, moist, medium P: 0--

161.0 11-CB < 1.0 dense, well graded sand, trace olive-gray ppm _
siltstone chips

165__

170--

175--

-180



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW- 2AJ_l;lllJl SHEET 7 OF 16

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phasl I _ LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drilling, Inc.

DRILLINGMETHOOAND EQUIPMENT.Mud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELANDDATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

o_, SAMPLE PENETRATION SOIL DESCRIPTION COMMENTSTEST
RESULTS

'"_ c3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, ,-,z DEPTHOFCASING,DRILLINGRATE,
m_ >_ z,,=, uJ E._ DRILLINGFLUIDLOSS,x,_ > MOISTURECONTENT,RELATIVEDENSITY
,',=:wu' ,,,n' _ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, c_ TESTSANDINSTRUMENTATION,,O_. MINERALOGY u.n-_= _ _z= =_

180.0 SILTY SAND WITH GRAVEL (SM), light P: 0
' brown, wet, gravel to 1" max., gravel includes ppm-

12-CB 4.0 siltstone and altered cobbles .

184.O

185-- _

190-- _

195 --

200.0

200-- SILTY SAND (SM), light brown, wet, -- --

13-CB 2.0 fine-medium sand, trace gravel fragments
202.0 and SILT (ML), olive-green, moist, silt lens,

about 0.5 ft thick

205 --

[ 210-



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A SHEET 8 OF 16
[_'_llllll

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

_: _ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
o,_ RESULTS
wm_' r_ _ SOILNAME, USGSGROUPSYMBOL,COLOR, c3Z DEPTHOFCASING,DRILLINGRATE,
-r_ >_ Z_ _ MOISTURECONTENT,RELATIVEDENSITY E._' DRILLINGFLUID LOSS,
,",wl-U' _rr nu'l_m O© A 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _ TESTS ANDINSTRUMENTATION
_3g __ _Z_ _--..wl"' MINERALOGY u.n'

From about 210.0 to 220.0 ft, Driller indicates water table at

Cuttings: WELL-GRADED GRAVEL WITH SAN[ about 210 ft.
(GW), brown, wet, gravel to 1/4"

215 -- --

220 -- From about 220.0 to 235.0 ft, -- Bentonite was added to stop --

Cutting: WELL-GRADED GRAVEL WITH SAND water loss at water table
(GW), light brown, wet

225-- -- Some rig chatter --

230-- --

-I

I

235 -- from about 235.0 to 245.0 ft, -- --

Cutting: WELL-GRADED GRAVEL WITH SAND
_ (GW), light brown, wet, trace silt balls

240



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A SHEET 9 OF 16[_'_r,I;llU

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase I LOCATK)N Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Revlik Drilling_ Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/9_, FINISH 5/19/92 LOGGERJ' Lovenburg

O_, SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS
m_ o_ DEPTHOFCASING,DRILLINGRATE,mm -- _n. _ SOILNAME,USGSGROUPSYMBOL,COLOR, --"' MOISTURECONTENT,RELATIVEDENSITY _'c3 DRILLINGFLUIDLOSS,
-r_[ >_ '("' > __ TESTSAND INSTRUMENTATIONI-u. _' OR CONSISTENCY,SOILSTRUCTURE,,.,,. ,,, _._ o 6"-6"-6'o _ MINERALOGY u_n'

245 -- From about 245.0 to 255.0 ft, _ _
Cuttings: WELL-GRADED GRAVEL WITH
SAND (GW), light brown, same as above

250-- _

255 _ From about 255.0 to 280.0 ft, -- NOTE: Mud is very thick. --
Cuttings: SILTY SAND (SM), olive-green, Logging is difficult. Samples
wet, fine sand, trace gravel are pulled from screen - much

of fine portion may' be lost

260 _

265 --

270



®_ PROJECT NUMBER ' BORING NUMBER

LAO31981 MW- 2A 16
[e,7_Biill SHEET 10 OF

SOILBORINGLOG

PROJECT MCAS El Toro Ri/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (In_]ersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELANDDATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

_: SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
O_ TESTRESULTS (5

_' >_ '" _ SOIL NAME,USGSGROUPSYMBOL,COLOR, o_z DEPTHOFCASING,DRILLINGRATE,:z:< z,=, ._, MOISTURECONTENT,RELATIVEDENSITY _.c3 DRILLINGFLUIDLOSS.
_.,, n- OR CONSISTENCY,SOILSTRUCTURE, _ TESTSAND INSTRUMENTATIONu..,,_' LU _-_ O 6".6".6" ___..o A MINERALOGY
OCt)

275 -- --

280 -- From about 280.0 to 290.0 ft, _ _
Cuttings: SILTY SAND WITH GRAVEL

(SM), olive-green, fine sand, abundant silt
balls

285-- __

-:

290 -- From about 290.0 to 300.0 ft, -- Drill bit chatter - may be on --
Cuttings: SILTY SAND WITH GRAVEL gravel

(SM), same as above, olive-green, fine sand NOTE: Logging off screen.
and silt balls, angular to subangular gravel, Mud is too thick to get samples -
some gravel has been altered to orangish from discharge. May be
silt - missing fines.

' Drilling smooth again
295-- _ _

- 300



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A 16
L_r, llllll SHEET 11 OF

' SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION ....Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drilling, Inc.

DRILLINGMETHOOANDEQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 _LOGGER J' Lovenburg

o_. SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

_' RESULTS O_' DEPTHOFCASING,DRILLINGRATE,._ o _ SOILNAME,USGSGROUPSYMBOL,COLOR. --
','_ >_ z,-,- u_ _.o DRILLINGFLUIDLOSS,,(,,, > MOISTURECONTENT,RELATIVEDENSITY
wu- _ _ 0 OR CONSISTENCY,SOILSTRUCTURE, __ TESTS ANDINSTRUMENTATION
D.,,' ,,, _ _ A 6"-6"-6" MI"ERALC Y

From about 300.0 to 315.0 ft,

Cuttings: SILTY SAND WITH GRAVEL (SM),
same as above

305 -- --

310-- -- Driller reports smooth drilling --
- a little slowed

315 -- From 315.0 to 325.0 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SM),
olive-green, fine sand and silt, angular to
subangular gravel to 1/8"

Pop-off valve blew drilling
stopped

320 -- _

325 -- From about 325.0 to 330.0 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SM),
olive-green, fine sand, some gravel is altered

to orangish yellow silt Driller reports drilling was
slower from 310 to 330 ft

330



_)_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-2A SHEET 12 OF 16

SOILBORINGLOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Dr Ilin.q, Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
0_ RESULTS

_' Q _ SOIL NAME,USGSGROUPSYMBOL,COLOR, c3_' DEPTHOFCASING,DRILLINGRATE,
-r< _, z_ ua MOISTURECONTENT,RELATIVEDENSITY _._' DRILLINGFLUIDLOSS,

:> __,_, TESTSAND INSTRUMENTATION_" '" OR CONSISTENCY,SOILSTRUCTURE,... ua ?; o 6'-6'-6'OA ,,13:

_ __ _ =_ua'_' MINERALOGY

From about 330.0 to 340.0 fi, Drilling a little faster
Cuttings: SILTY SAND WITH GRAVEL (SM),
same as above

335-- --

340-- From about 340.0 to 350.0 ft, -- Driller reports easier drilling --
Cuttings: POORLY-GRADED SAND WITH from 340 ft

] SILT AND GRAVEL (SP-SM), tan, fine
. sand, trace silt and angular gravel

345 -- __

;

350-- From350.0to 360.0ft,
Cuttings: POORLY-GRADED SAND WITH -- Tan sand drills easier --
GRAVEL (SP), tan-grey, fine-medium sand, Driller reports alternating easy
alt"-'ernatingwith SILTY SAND WITH GRAVEL and hard drilling every few feet
(SM), olive-green, tan and grey units alternate between 350 and 365 feet b.g.s. -
every few feet

355 -- __

36O



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW- 2A 16
..__ SHEET 13 OF

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR.... Bevlik Drilling, Inc.

DRILLINGMETHOOANDEQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ff 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
O_ TESTRESULTS

_ o z DEPTHOFCASING.DRILLINGRATE,

. o _ SOILNAME,USGSGROUPSYMBOL,COLOR,

<(w _ _ TESTSAND INSTRUMENTATIONzrr w MOISTURECONTENT,RELATIVEDENSITY _.O DRILLINGFLUIDLOSS,
o.-- uj _.___ _' 6"'6"6' OR CONSISTENCY,SOILSTRUCTURE,
'":_o_ -_ _z rrb MINERALOGY u.c=

From 360.0 to 365.0 ft,
Cuttings: POORLY-GRADED SAND WITH
GRAVEL (SP), and SILTY SAND WITH
GRAVEL (SM), same as above

365 -- From 365.0 to 369.0 ft -- --

Cuttings: POORLY-GRADED SAND WITH
RG AVEL (SP),light grey, medium-fine sand,
angular gravel

370 370.0 POORLY-GRADED SAND (SP), P: 0._ Very hard drilling reported --
371.0 14-CB 0.25 olive-green, dense, fine-medium sand, ppm

not cemented

375_ -- Driller reports hard drilling with r_g
chatter from 370 ft down

380 -- __

385 -- From 385.0 to 390.0 ft, -- --

Cuttings: POORLY-GRADED SAND (SP),
same as above, with grey clay balls

390



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-2A SHEET 14 OF 16

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18' flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGER J' Lovenburg

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS (5
'" _ O _ SOIL NAME,USGSGROUPSYMBOL,COLOR, o z DEPTHOFCASING,DRILLINGRATE,
m_ >_ z_ '" MOISTURECONTENT,RELATIVEDENSITY _'¢3 DRILLINGFLUIDLOSS,·'r_ :> _?,, TESTS ANDINSTRUMENTATION
_ ,,,n' _. O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, ,Ta:

= M,NERALOGY
From 390.0 to 405.0 ft, 13:15 start 5/22

Cuttings: SANDY SILT WITH GRAVEL -1 Rough drilling, drill pipe
(ML), olive-grey, clay balls (grey), some tan __ bouncing in hole
silt balls, trace granite fragments

395 -- --

400-- --

405- From 405.0 to 410.0 ft, -- --
Cuttings: SILTY SAND (SM), light brown
trace gravel

i
410 -- From 410.0 to 430.0 ft, -- Drilling is substantially slower. -_

Cuttings: SILTY SAND (SM), gray, trace Drill pipe is bouncing back and.
granitic gravel, fine sand forth in hole.

Driller notes very difficult
drilling, indicates larger pieces '
may be broken up into sand
and silt.

415 -- __ _;
i

Driller notes he has increased

drilling pressure significantly

- 4?_



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-2A SHEET 15 OF 16l_ '& r,l'llll

, _ SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase I LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTOR Beylik Drillin.q, Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

3:_ SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
OI7, TEST O

,_'"_ ..j o _ RESULTS SOILNAME, USGSGROUPSYMBOL,COLOR, {3_z DRILLINGDEPTHOFFLuiDCASING,Loss,DRILLINGRATE,MO,STU.ECO. NT.R  T,VE TESTSANO,NSTRUM NTAT,ON
nLU_ O_ 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE,

e.""_ uJ--_ _Z:_ cC_,_.,wi_ MINERALOGY u.n'

Driller indicates bit may be
chewed up

425 -- --

430 -- From 430.0 to 450.0 ft, -- --

Cuttings: SILTY SAND (SM), same as
above, with some green siltstone chips

435 -- --

440-- -- Driller has eased back on --

pressure and drilling is quicker

445_ _

;
. Last 20 ft in 14 minutes

J..R_



®J_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW- 2A SHEET 16 OF 16E_ '& r_I'IlU

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 North of Golf Course

ELEVATION 391.1 ft DRILLINGCONTRACTORBeylik Drilling, Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (IngersoI-Rand TH 100) 18" flight auger to 8'

WATERLEVELAND DATE 175.6 ft 1/19/93 START 5/19/92 FINISH 5/19/92 LOGGERJ' Lovenburg

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,I;' RESULTS

a _: SOILNAME,USGSGROUPSYMBOL,COLOR, o_z DEPTHOFCASING,DRILLINGRATE,mm >_ z_ _ MOISTURECONTENT,RELATIVEDENSITY _'¢3 DRILLINGFLUID LOSS,'"_ _ TESTS ANDINSTRUMENTATION
n,,'l'"U. ,,,"r' _._ 8 _ 6"-6'-6' OR CONSISTENCY,SOILSTRUCTURE.
aMm:_ _z _z_ n-_"'t'" MINERALOGY ,mn'

From 450.0 to 455.0 ft,

Cuttings: SILTY SAND (SM), same as
above, no siltstone chips, no gravel

455 -- From 455.0 to 460.0 ft, -- Drilling more difficult --
Cuttings: SILTY SAND (SM), gray, and Alternating hard and soft
POORLY-GRADED SAND (SP), tan sections
interbedded, every few feet, sand is

._ fine-grained

46o 4 From 460.0 to 470.0 ft, -- Drilling slower, rig chatter --
/

Cuttings: SILTY SAND WITH GRAVEL (SM),
gray, fine-grained sand

465_ _

470 --
Total Depth - 470 ft

475-- --

-480



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-3A_e,!_J'_J'_l SHEET I OF 16

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Buildin_l 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drillin; Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELANDDATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
Q"_ RESULTS (5

_ oZ DEPTHOFCASING,DRILLINGRATE,

.j o _ SOILNAME, USGSGROUPSYMBOL,COLOR,
_ '"' _.C) DRILLINGFLUIDLOSS,> MOISTURECONTENT,RELATIVEDENSITY _ TESTS ANDINSTRUMENTATION

,,ac ,,, _-_ O 6-.6-.6- OR CONSISTENCY,SOILSTRUCTURE,o _ MINERALOGY u.n-

5.0-- --

10.0

10.0 POORLY GRADED SAND (SP), reddish browr -- --
1-C moist, some silt, no gravel, fine to medium san(

12.0

15.0-- --

,.J

20.0

2O.0 POORLY GRADED SAND WITH SILT (SP-SM), F: 45
2-C 2.0 reddish brown, moist, fine to medium sand, ppm-

22.0 somegravelfragments

25.0_ __

· 130. 0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-3A SHEET2 OF 16
[_'_IIIlU

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drillin,q Inc.

DRILLINGMETHOOAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START.6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0,,/7 >- RESULTS (:1
w v C3 n- SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3z DEPTHOFCASING,DRILLINGRATE,
m_ _. z,_, "' MOISTURECONTENT,RELATIVEDENSITY _._3 DRILLINGFLUID LOSS,3:< > _,_ TESTS AND INSTRUMENTATION
_: ,',' OR CONSISTENCY,SOILSTRUCTURE,,,, _ o s-_s-_s- _.=_' MINERALOGY

30.0

PQORI Y _RADI=D RAND (SP), reddish brown, F: 18

3-0 .5 moist, some silt, no gravel, reddish brown, fine ppm -
to medium sand

34.0

35.0 -- --

40.0

40.0 POORLY GRADED SAND (SP), reddish brown F: 12
4-C 2.0 moist, some silt, trace gravel, fine to coarse ppm -

42.0 sand

45.0-- -- --

50.0

50.O ' POORLY GRADED SAND (SP), reddish brown, F: 8
5-C 2.0 moist to wet, some silt, trace gravel, fine to -

52.0 coarse sand ppm

55.0 -- --

.60.0



®_ PROJECT NUMBER JBORING NUMBER '

LAO31981 J MW-3A OFL_._r_l;llll SHEET 3 16

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION .Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATER LEVEL AND DATE 118.0ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray/Chuang

O3_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

--_' RESULTS O
'" _ o _: SOIL NAME, USGS GROUP SYMBOL, COLOR, Qz DEPTH OF CASING, DRILLING RATE,
mm >_ z,-,- w _.o DRILLINGFLUIDLOSS,<uJ MOISTURECONTENT,RELATIVEDENSITY·'r,_ >
j-u. n- ,,,m OR CONSISTENCY,SOILSTRUCTURE, __ TESTSAND INSTRUMENTATION

',IX '" o.._ 0 , 6"-6"-6" MINERALOGY u.o:_,_= _ _z _
60,0 SILT (ML), reddish brown to dark brown,

6-C 2.0 moist, some sand, hard, could not roll ribbon
62.0

65.0-- --

70.0

70.0 SILTY SAND (SM), trace brown black " --
7-C 2.0 organic mottles, (leaf like) fine to medium

72.0 sand

75.0-- --

80.0

80.0 POORLY GRADED SAND (SP), brown, wet, -- --

8-C some silt, trace gravel, fine to coarse sand,

82.0 somerigshake

85.0 _ _

-90.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-3A SHEET4 16
[_ _111111 OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Buildinq 297

ELEVATION279.6 ft DRILLINGCONTRACTORBeylik Drilling Inc,

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

_. SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS

_m--_ C3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3_ DEPTHOFCASING,DRILLINGRATE,>_ _'o DRILLINGFLUIDLOSS,',',_ z_ _ MOISTURECONTENT,RELATIVEDENSITY
_-u. n- ,,,,,n oOA 6'-6"-6" OR CONSISTENCY.SOILSTRUCTURE, _,_ TESTSAND INSTRUMENTATIONa.'" w _-=_ MINERALOGY __n-

-- n-_,_..

95.0-- --

100.0-- From about 100 ft, -- --

Cuttings: SILTY SAND (SM), brown, wet

105.0-- --

110.0-- From about 110 ft, -- --
Cuttings: POORLY GRADED SAND WITH SILT

AND GRAVEl=. (SP-SM), green gravel chips,wet
silt is olive gray, gravel chips subrounded and
oblong

Smooth drilling

115.0-- __

20.0



®_ PROJECT NUMBER BORING NUMBER

LAD31981 MW-3A
[_;&_lllllB SHEET 5 OF 16

SOIL BORING LOG

PROJECT. MCAS El Toro RFFS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTIngers°ll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

_O_ SAMPLE PENETRATION
TEST SOILDESCRIPTION COMMENTS

RESULTS coLU_

mm .u Q _ SOILNAME, USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,gu _.o DRILLINGFLUIDLOSS,

_ _ z_ _(_ . MOISTURECONTENT,RELATIVEDENSITY_.=___ _ v 6-6-.6-M,NERALOGvORCONS,STENCY.SO,LSTRUCTURE.,,_--_TESTSAND,.STRUME._AT,ON

125.0-- _

130.0-- From about 130 ft, -- --

Cuttings: SILTY SAND AND GRAVEL (SP-SM),
green gray gravel chips, wet

Smooth drilling

135,0-- _

140.0-- From about 140 ft, -- --
Cuttings: POORLY GRADED SILTY SAND

AND GRAVEL (SP-SM), green gray gravel
chips rounded and oblong

145.0-- __

500



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-3A SHEET 6 OF 16[_r,l.!lU

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Buildinq 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0ff 1/19/93 START 6/22/92 FfNISH 6/23/92 LOGGER MacGillivray/Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0,/7 RESULTS (0
I,Uv

mm , o _ SOILNAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,DRILLINGFLUIDLOSS,
3:< _ Z_ "' MOISTURECONTENT,RELATIVEDENSITY _ TESTSANDINSTRUMENTATION_,, tr- _ OR CONSISTENCY,SOILSTRUCTURE,
a.,",' l.u _ 6"-6"-6"_..'_' I MINERALOGY u-n'

From about 150 ft,

Cuttings:SILTY SAND (SM), greenish gray

gravel chips, possibly shale, wet Continued smooth drilling

55.0-- --

600_ From about 160 ft, -- --

Cuttings: SILTY SAND (SM), gravel chips

I range from greenish gray to light-brown, wet

165.0-- -- -'"{

170.0-- From about 170 ft, -- --

Cuttings: SILTY SAND (SM), light brown, wet

Continued smooth drilling

175.0-- _ _

_80.0



®_ PROJECT NUMBER I BORING NUMBER

I[_.&r,#llll LAO31981 MW-3A SHEET 7 OF 16

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTOR..Beylik Drillinq Inc.

DRILLINGMETHOOAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FaNISH 6/23/92 LOGGER MacGillivray / Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS

m_ _ a _ SOILNAME,USGSGROUPSYMBOL,COLOR, c_z DEPTHOFCASING,DRILLINGRATE,
'"4 _ z_ "' E._' DRILLINGFLUID LOSS,

> MOISTURECONTENT,RELATIVEDENSITY _o.,,'wu' ,,,cc _ 0 6'-6'-6" OR CONSISTENCY,SOILSTRUCTURE, TESTS ANDINSTRUMENTATION,,,_ I- _' MINERALOGY

From about 180 ft,
Cuttings: POORLY GRADED SAND WITH SILT
AND GRAVEL (SP-SM), light brown, gravel
chips range from black to greenish gray,
subrounded, oblong, wet

185.0-- _

Continued smooth drilling
190.0-- From about 190 ft, _ --

Cuttings: POORLY GRADED SAND WITH SILT
AND GRAVEL.(SP-SM), gravel chips range
from black, greenish-gray, yellowish orange

195.0-- _

200.0-- From about 200 ft, -- _

Cuttings: SILTY SAND (SM), light brown, wet

Slower drilling last 5 ft

205.0-- _

 Lloo



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-3A SHEET 8 16·.__ OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeyfik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START6/22/92 FINISH. 6/23/92 LOGGER MacGillivray / Chuang

A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
_,J;' RESULTS
1,1,1_

m_ . (3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3z DEPTHOFCASING,DRILLINGRATE,
3:< ._ z_ LU MOISTURECONTENT,RELATIVEDENSITY _-_3 DRILLINGFLUIDLOSS,:> __ TESTS ANDINSTRUMENTATIONI-', n- OR CONSISTENCY,SOILSTRUCTURE,1:3."' u.I _ O 6'-6'-6"

_' MINERALOGY u. cz:

215.0-- --

220.0-- From about 220 ft, --

Cuttings: SILTY SAND WITH GRAVEL (SM),
light brown, wet

225.0--

230.0-- From about 230 ft, --
Cuttings:SILTY SAND (SM), light brown, wet

Drilling mud thicker, appears to
be picking up fines

235.0--

240.0



__ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-3A SHEET 9 16[_.&r,l. iiu OF

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Near Buildinq 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray/Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENITS
°,_ RESULTSI,Uv

.,_ _ o ==: SOILNAME,USGSGROUPSYMBOL,COLOR, ,..,2: DEPTHOFCASING,DRILLINGRATE,_ '" MOISTURECONTENT,RELATIVEDENSITY _.'"' DRILLINGFLUIDLOSS,
""'_ _ :> __ TESTSANDINSTRUMENTATIONi-u. O OR CONSISTENCY,SOILSTRUCTURE,
_-' LU nuJ__ 6'-6'-6'
,,,-., _ _ _' MINERALOGY .n-om _ .-__...

From about 240 ft,

Cuttings: POORLY GRADED SAND (SP),

medium to coarse, wet 1

245.0-- --

250.0-- From about 250 ft, -- --

Cuttings: SILTY SAND WITH GRAVEl, (SM),
light brown, gravel greenish-gray, subrounded,,

wet Continued smooth drilling

255.0-- --

260.0-- From about 260 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SM),
gravel chips angular

265.0-- __

L 70.0



®_ PROJECT NUMBER BORING NUMBER

[_._r,i;lll I LAO31981 MW-3A SHEET 10 OF 16

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS
'" _ ,-,_. DEPTHOFCASING,DRILLINGRATE,
m_ *_ o _: SOILNAME, USGSGROUPSYMBOL,COLOR, --
-r< _ z_ cu MOISTURECONTENT,RELATIVEDENSITY _-o DRILLINGFLUIDLOSS,
,-,_l-U' ,,,""' nUJ_ O 6"-6'-6" OR CONSISTENCY,SOILSTRUCTURE, __LU TESTS ANDINSTRUMENTATION
nm_ _ _z_ _ MINERALOGY ,,n-

From about 270 ft,

Cuttings: SILTY SAND WITH GRAVEL (SM),
gravel chips appear to be from

larger masses, wet Continued smooth drilling

275.0-- _

_>80.0-- From about 280 ft, -- --

Cuttings: SILTY SAND (SM), light brown, wet,
medium to coarse sand

I
!

285.0-- -- --

290.0-- Fromabout290ft, --

Cuttings. SILTY SAND (SM), light brown, wet,

medium to coarse sand Continued smooth drilling

295.0--

300.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-3A SHEET 11 OF 16

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Near Building 297

ELEVATION 279,6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER Mac'Gillivray / Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,,17 RESULTS

_' _ o _ SOILNAME,USGSGROUPSYMBOL,COLOR, c3_z DEPTHOFCASING,DRILLINGRATE,z_ "' MOISTURECONTENT,RELATIVEDENSITY _'C3 DRILLINGFLUIDLOSS,·"'4 c_,,_ TESTS ANDINSTRUMENTATION
"=PQ'_"a¢_--'" _ _ UJ_--O©A 6"-6"-6' MINERALOGyORCONSISTENCY,SOILSTRUCTURE, ,'7'

From about 300 ft,

Cuttings: SILTY SAND (SM), light brown, wet

305.0-- --

310.0-- From about 310 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SM),
light brown, wet, gravel to 1/2-inch maximum,

subangular -_ Continued smooth drilling

315.0-- --

320.0-- From about 320 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SM),
observe gravel chips ranging from dark brown
to light gray, chipped off larger masses

325,0-- WELL GRADED SAND (SW), -- --
._ some stones with soft clay

L3o.o i



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-3A SHEET12 OF 16[_:_r, llllll

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Near Building 297

ELEVATION279.6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS 0

¢3_z DEPTHOFCASING,DRILLINGRATE,
m_ ._ c3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, E_ DRILLINGFLUIDLOSS,-,-4 _ z_ _ MOISTURECONTENT,RELATIVEDENSITY
wu. n- LUm O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _LU TESTS ANDINSTRUMENTATION
o.'" '" o.__ n-,n-
m= _ _- _' MINERALOGY

335.0-- -- --

340.0-- -- Increasing clay content

345.0--

350.0_, Fro m about 350 ft, --
Cuttings: WELL GRADED SAND WITH CLAY
(SW-SC), with soft clay

355.0--

360 0



®_ PROJECT NUMBER BORING NUMBER

LAO319 81 MW-3A or:.._r_'j_ SHEET 13 16

, SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Buildinq 297

ELEVATION 279.6 ff DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0ft 1/19/93 START 6/22/92. FINISH 6/23/92 LOGGER MacGillivray/Chuang

_O_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
. _' RESULTS
_' ¢3 _ SOILNAME, USGSGROUPSYMBOL,COLOR, ,-_z DEPTHOFCASING,DRILLINGRATE,DRILLINGFLUIDLOSS,
_ >_ Z_ w MOISTURE CONTENT,RELATIVEDENSITY _ TESTS AND INSTRUMENTATION
., .. ,,, _ _ 6-.6-.6- OR CONSISTENCY,SOILSTRUCTURE, _m_ _- ,?,_* MINERALOGY ,,n-a,. _z _z= ,,-_

365.0-.-- __

370.0-- -- --

375.0-- From about 375 ft, -- -

Cuttings: WELL GRADED SAND WITH CLAy
(SW), sticky and soft clay, decreasing clay with
depth

380.0-- From about 380 ft, -- --
Cuttings_ (CL), gray and brown,
with sand

Mud appears to thicken

385.0-- __

,390.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-3A SHEET 14 OF 16[_,_r,l'llU

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 Near Buildinq 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHOOAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivra¥ / Chuang

A SAMPLE PENETRATIONTEST SOiL DESCRIPTION COMMENTS
O,E RESULTS
mv O _ SOIL NAME,USGSGROUPSYMBOL,COLOR, C3_ DEPTHOFCASING,DRILLINGRATE,
m_ _ z,=, _ MOISTURECONTENT,RELATIVEDENSITY E.C3 DRILLINGFLUIDLOSS,
_ n- OR CONSISTENCY,SOILSTRUCTURE, _?,, TESTSANDINSTRUMENTATION,,, ==_ o 6'-s'-6'i.s _ _Z_ _E-- MINERALOGY ,T'n'

395.0-- --

400.0-- --

'i
i

405.0-- --

_10.0-- --

415.0-- __
From about 415 ft,

Cuttings_ (CL), gray and tan,
10-20% fine to coarse sand, some light green
silt and clay

420.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-3A 16
]:_,'_I'IlU SHEET 15 OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6 ft DRILLINGCONTRACTORBeylik Ddllin.q Inc.

DRILLINGMETHOOAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray/Chuang

_. SAMPLE PENETRATION
TEST SOILDESCRIPTION COMMENTS

RESULTS

_ a _: SOILNAME, USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,
x,< >_ z_ '" MOISTURECONTENT,RELATIVEDENSITY E._' DRILLINGFLUIDLOSS,

> _,_, TESTSANDINSTRUMENTATION
_¢ ,,,n' _._ O 6"-6'-6" OR CONSISTENCY,SOILSTRUCTURE,
_ __ _ _ M'NERALOGY _.=

425.0-- From about 425 ft, -- --

Cuttings_ (CL), gray tan-green,
increased sand and gravel, silty

Dry drilling

430.0-- _

435.0'--_ --

440.0-- _

445.0-- __

45O.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-3A SHEET 16 OF 16L_.'&_I'IIII

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 Near Building 297

ELEVATION 279.6ft DRILLINGCONTRACTORBeylikDrillin,qInc.

DRILLINGMETHODAND EQUIPMENTIngersoll Rand TH 100 Mud Rotary

WATERLEVELAND DATE 118.0 ft 1/19/93 START 6/22/92 FINISH 6/23/92 LOGGER MacGillivray / Chuang

;; A SAMPLE PENETRATIOhTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS
"'_ o _ SOILNAME, USGSGROUPSYMBOL,COLOR, a_ DEPTHOFCASING,DRILLINGRATE,
m_j >_ z_ _ MOISTURECONTENT,RELATIVEDENSITY E.o DRILLINGFLUIDLOSS,3:,_ _,,_, TESTS ANDINSTRUMENTATION
_. _ _ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE,

M'NE LOGY

455.0-- --

460.0-- From about 460 ft, -- --
Cuttings: LEAN CLAY (CL), brown with some
green clay, silty, 10% sand

Mud thickening, cuttings from
- 460-480 ft appear weathered,

shale

465.0--1 --

From aboput 470 ft,
470.0-- Cuttings: LEAN CLAY (CL), dark gray, plastic, _

no sand or gravel Thick mud, 470-471 ft- hard shale--

Total Depth - 471.0 ft

475.0-- __

480.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-4A SHEET 1 OF 8

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION.Site 18 Bee Canyon Wash

ELEVATION...242.6ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHOOAND EQUIPMENTIngersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ft)

WATERLEVELAND DATE 93.6 ft 1/20/93 START 5/28/92 FINISH 6/5/92 LOGGER T. MacGillivray

.-. SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_ RESULTS (3

_' o _: SOIL NAME,USGSGROUPSYMBOL,COLOR, o2 DEPTHOFCASING,DRILLINGRATE,>_ z_ w MOISTURECONTENT,RELATIVEDENSITY _'Q DRILLINGFLUIDLOSS,
e.ac!-" ,,,n' _._ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, C3uj TESTSAND INSTRUMENTATION,?,_' MINERALOGY u_n-

0.0 1-B Cuttings 0 to 1 ft: SANDY SILT (ML), dark Sample 1-B from auger cuttings

1.0 brown, dry, with trace rootlets, gravel
fragments, and clay, possible fill est. 50%
silt, 40% sand, 5% each clay and gravel

Concrete fragments at 4.5 ff
5.0-- --

At 7.5 ft, F: 0 Change at 7.5 ft

Cuttings: POORLY GRADED SAND WITH pprrr
SILT (SP-SM), light reddish brown, moist

10.0

10.0 SILTY SAND (SM), medium brown, moist, F: _' --
2-CB 1.5 hard, fine to medium grained, estimated ppm.

11.5 85% sand, 15% silt

15.0
15.0 SILTY SAND (SM), same as above, darker F: _- --

3-CB 1.5 and more moist, slight odor ppm.16.5

20.0-- --

25.0-- _

-30.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-4A SHEET 2 OF 8L_:&r, llllll

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Bee Canyon Wash

ELEVATION 242.6 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT Ingersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ft)

WATERLEVELAND DATE 93.6 ft 1/20/93 START 5/28/92 FINISH 6/5/92 LOGGER T. MacGillivray

o_. SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS),.

mw_ >_ Q rr SOILNAME, USGSGROUPSYMBOL,COLOR, c_Z DEPTHOFCASING,DRILLINGRATE,z,_ z_ :>"' MOISTURECONTENT,RELATIVEDENSITY _'a DRILLINGFLUID LOSS,
','"_" wcc _ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, ___ TESTSAND INSTRUMENTATION
Om'":3 __ _z_ n-_mt- MINERALOGY ,,n-

Auger to 16'
Place conductor casing at 16'
with 4' stickup
Cement (5% Bentonite) into
place

Drill to 20 ft. and attempt to 1
sample

20.0-- -- No recovery
Drill to 22 ft. and attempt to

22.0 sample
POORLY GRADED SAND WITH SILT (SP-SM),

4-CB 1.25 medium-dark brown, fine to medium sand, trace P: 0.0
shell fragments and gravel ppm -

24.0 Estimated: Sand 90%
Silt 8%

-- Gravel 2% --

30.0 30.0

POORLY GRADED SAND WITH SILT (SP-SM), P: 0.0
5-CB 1.3 as above ppm

32.0 Estimated: Sand 90%
Silt 6%
Gravel 3%

40.0



®_1'"--"--' PROJECT NUMBER BORING NUMBER

LAO31981 MW-4
[_:Ar_lilll I SHEET 3 OF 8

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION El Toro, CA

ELEVATION242.6 ft DRILLINGCONTRACTORBeylik DrJllirgi Inc.

DRILLINGMETHODAND EQUIPMENTIngersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 fi)

WATERLEVELANDDATE 93.6 ft 1/20/93 START · FINISH - . LOGGER T. MacGillivray

_A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
.,IT' RESULTSU.I_

m_ C3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, C3z DEPTHOFCASING,DRILLINGRATE
<,,,zn' >w MOISTURECONTENT,RELATIVEDENSITY _-_ DRILLINGFLUIDLOSS,
LUm O 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE, C_uj< TESTSANDINSTRUMENTATION

Q.n' I.U C1._ O _ U. rT'

a,,,'"= _;_ _:= --_"'_ UINERALOGY

40.0 _ (ML), medium-dark brown, moist, P: 0.0
6-CB 1.5 sandier towards tip, trace gravel ppm -

Estimated: Sand 55%
42.0 Silt 40%

Gravel 5%

50.0
50.0 --

SILTY SAND (SM), medium-dark brown, moist, P: 0.0
7-CB 2.0 fine to medium, some medium sand pockets ppm -

52:,0 with no silt, trace of gravel
Estimated: Sand 80%

Silt 15%
Gravel 5%

60.0 60.0

SILTY SAND (SM), medium to dark brown, P: 0.0
8-CB moist, fine to medium gravel 3pm -

62.0 Estimated: Sand 80%
Sik 15%
Gravel 15%

70.0



®_ PROJECT NUMBER BORING NUMBER

LA031981 MW-4 SHEET 4 8[M ,'__I;I IB OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION El Toro, CA

ELEVATION 242.6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT Ingersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ff.).....

WATERLEVELAND DATE 93.6 ft 1/20/93 START - __ FINISH ..... LOGGER T. MacGillivray

A SAMPLE PENETRATIONTEST SOIL DESCRIFTION COMMENTS
Ot7' RESULTS
"'_ C3_' DEPTHOFCASING,DRILLINGRATEm_ -J (3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, --
2::< X Z_ _ MOISTURECONTENT,RELATIVEDENSITY _ DRILLINGFLUIDLOSS,

a.lu:_a'l-u'=--_"'n' _Z__-_ _O.__ 6"-6"-6" ORMiNERALoGyCONSISTENCY,SOILSTRUCTURE, ,,cz: TESTS ANDINSTRUMENTATION

70.0 POORLY GRADED SAND WITH SILT AND iF: 10.0

9-CB 0.75 GRAVEL (SP-SM), medium brown, moist, ippm

72.0 fine to coarse P:0.0 '
Estimated: Sand 85% ppm

Silt 8%
Gravel 7%

80.0

80'0 1 POORLY GRADED SAND WITH SILT AND F: 6.O' --O-CB 0.8 GRAVEL (SP-SM), as above, moist to wet, ppm
82.0 trace shell and gravel

Estimated: Sand 85% P:0.0
Silt 10% ppm
Gravel 5%

90.0
90.0 --

POORLY GRADED SAND (SP), brown, moist F: 0.0

11-CB 0.9 to wet, trace silt and gravel, fine to coarse, ppm Some but no significant mud

92.0 trace live green silt pieces P:0.0 loss
Estimated: Sand 90% Some rig shag

Silt5% ppm
Gravel 5%

100.0

100.0 100.0 - 100.8 ft: POORLY GRADED SAND (SP), F: 0.0' --
12-0B 2.6 as above, wet ppm

lO2.O 100.8 - 102.0 ft: SILTY SAND (SM), moist,
compact P:0.0

(ML), with red, black, and white ppm
clay/silt mottles
Estimated: Silt 55%

Sand 40%
-- Gravel 2% -- --

Clay 2%



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-4A
_'_111111 SHEET 5 OF 8

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Bee Canyon Wash

ELEVATION 242.6 ft DRILLINGCONTRACTOR.Beylik Drillinq Inc.

DRILLINGMETHOOAND EQUIPMENT Ingersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ft)

WATERLEVELAND DATE 93.6 ft 1/20/93 START 5/28/92 FINISH 6/5/92 LOGGER T. MacGillivray

o_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
.j ,I;' RESULTS

,,,ow >_ ca _ SOIL NAME,USGSGROUPSYMBOL,COLOR, ,.-,_z DEPTHOFCASING,DRILLINGRATE·.r,_ z_ >'" MOISTURECONTENT,RELATIVEDENSITY _'a DRILLINGFLUIDLOSS,
I-" cc OR CONSISTENCY,SOILSTRUCTURE, ___ TESTSAND INSTRUMENTATION

OA U_rr

,,,,,'"= __; _z= _."'17, MINE.ALOGY

_1o.o 110,0 _ _
110.0 - 110.3 fL:SANDY SILT (ML), as above F: 0.0

13-CB 9" 110.3 - 110.8 fi: POORLY GRADED SAND (SP), ppm -

11P [3 brown, moist P: O.O-
ppm

120.0

120.0 SILTY SAND (SM), medium to dark brown, -- --
14-CB moist, trace gravel

122.0

130.0-- From 130 - 140 ft, -- --
Cuttings: SILTY SAND (SM), as above, with
sandy silt balls

140.0-- --
From 140 - 160 ft,
Cuttings: SILTY SAND (SM), similar to 130 ft

150.0-- __



®_ PROJECT NUMBER i BORING NUMBER

LAO31981 J MW-4A SHEET 6 8_r_,_,r,ruM OF

SOIL BORING LOG

PROJECT. MCAS El Toro RFFS Phase LOCATION Site 18 Bee Canyon Wash

ELEVATION 242.6 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT Ingersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ft)

WATERLEVELAND DATE 93.6 ft 1/20/93 START 5/28/92 FINISH 6/5/92 LOGGER T. MacGillivra¥

-- SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O: RESULTS O
MJ_

m_ _ _n- m_ MOISTURESOILNAME,coNTENT,USGSGROUPRELATIVESYMBOL,DENSITYCOLOR, _'C3oZ DEPTHDRILLINGOFFLUIDCASING,LOSS,DRILLINGRATE,
",'4 <"' :> _,_ TESTS ANDINSTRUMENTATIONI- u. n- OR CONSISTENCY,SOILSTRUCTURE,,,= ,,, _._ o s*-r-s'

M'NERALOGY
160.0 From 160 - 180 ft,

Cuttings: POORLY GRADED SAND WITH SIL'_
- (SP-SM), medium to light brown, trace gravel,

with sandy silt balls, coarse sand

180.0-- From 180 - 200 ft, -- --
Cuttings: more and more silt balls in cuttings
and less coarse sand

' Rig Shake less silt balls, in
coarse sand and gravel

200.0-- From 200 - 240 fi, -- --

Cuttings: POORLY GRADED SAND WITH
GRAVEL (SP), trace silt, medium to coarse
sand

Rig Shake increased to coarse

sand, gravel very little silt balls

220.0-- --

240.0-- From 240 - 260 ft, -- --
Cuttings: POORLY GRADED SAND WITH
GRAVEL (SP), medium to light brown, medium
to coarse sand, increased sandy silt balls

26o.0--_ From 260 ' 280 ft, -- --
Cuttings: POORLY GRADED SAND WITH
SILTAND GRAVEL (SP-SM), medium to light
brown, fine to coarse sand

-1

280.0



®_ PROJECT NUMBER I BORING NUMBERLAO31981 MW-4A SHEET 7 OF 8
[_,'_r, llllll

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Bee Canyon Wash

ELEVATION 242.6 ft DRILLINGCONTRACTORBeylik Ddlling Inc.

DRILLINGMETHOOAND EQUIPMENT Ingersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ft)

WATERLEVELAND DATE 93.6 ff 1/20/93 START 5/28/92 FINISH 6/5/92 LOGGER T. MacGillivray

_ SAMPLE PENETRATIONTEST SOIL DF.SCRIPTION COMMENTS
_ RESULTS

_' o _ SOIL NAME,USGSGROUPSYMBOL,COLOR, __z DEPTHOFCASING,DRILLINGRATE,>_ z,,o::, LU MOISTURECONTENT,RELATIVEDENSITY _.O DRILLINGFLUIDLOSS,=:4[ TESTS ANDINSTRUMENTATION
_- uJr" _.._ O_A 6'-6"6' ORMiNERALOGyCONSISTENCY,SOILSTRUCTURE, _

280.0 From 280 - 340 ft,
Cuttings: POORLY GRADED SAND WITH SILT
J_[D_ (SP-SM),
similar to 240 ft cuttings, fine to coarse

300.0-- --

320.0-- --

340.0-- From 340 - 370 ft, -- --

Cuttings: POORLY GRADED SAND WITH
SlLTAND GRAVEL (SP-SM), similar to above Hole caved @ 180 ft

OK @ 222 ft

36_.0-- -- Rig Shake increased sand and -
gravel @ 355-360 less silt balls

From 370 - 380 ft,
Cuttings: SILTY SAND WITH GRAVEL (SM),
medium to light brown and light gray-brown,
fine to coarse sand

380.0-- From 380 - 400 ft, -- --

Cuttings: SILTY SAND WITH GRAVEL (SM),
similar to 370 ft cuttings, light to medium
gray-brown



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-4A SHEET 8 OF 8

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Bee Canyon Wash

ELEVATION 242.6 ft DRILLINGCONTRACTORBeylik Drillin R Inc.

DRILLINGMETHOOAND EQUIPMENT Ingersoll-Rand TH100 Mud Rotary (Bucket Auger to 20 ft)

WATERLEVELAND DATE 93.6 ft 1/20/93 START 5/26/92 FINISH, 6/5/92 LOGGER T. MacGillivray

A SAMPLE STANDARDPENETRATION SOIl. DESCRIPTION COMMENTS

_: RESULTS SOILNAME, USGSGROUPSYMBOL,COLOR, _ z DEPTHOFCASING,DRILLINGRATE,

-r< _ z_ _ MOISTURECONTENT,RELATIVEDENSITY _ DRILLINGFLUID LOSS,_-u. OR CONSISTENCY,SOILSTRUCTURE, TESTS ANDINSTRUMENTATION
a.,.,. nU.l_ 0 6"-6'-6"
o,,'"= IN) MINERALOGY

40o.0 From 400 - 420 ft,

Cuttings: POORLY GRADED SAND WITH SILT
AND GRAVEL (SP-SM), fine to coarse sand with
light grayish brown sandy silt balls, some
reddish brown clay silt balls on rig shaking at
420 ft

420.0_ Total Depth - 420.0 ff Circulate drill mud for a 1/2 hour
before removing drill string and -
borehole geophysics



e)_ PROJECTNUMBER I BORING NUMBER

LAO31981 ] MW-5 composite SHEET 1 OF 11

SOIL BORING LOG

PROJECT. MCAS ElToro RI/FS Phase LOCATIONSite 18, at Motor Pool

ELEVATION5B 270.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOANDEQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casin_!Diameter

WATERLEVELANDDATE 87.8 ft 1/19/93 START.8/27/92 FINISH 9/10/92 LOGGERJ. Little

A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
O,17 RESULTS (:3
_' _3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, c_z_ DEPTHOFCASING,DRILLINGRATE,E.o DRILLINGFLUIDLOSS,_ w MOISTURECONTENT,RELATIVEDENSITY

'":3_: _:_ _ _ .O..cO 6'-6'-6' MINERALOGyORCONSISTENCY,SOILSTRUCTURE, u.'""C3w TESTSANDINSTRUMENTATION

California modified sampler 2
1/2" O.D., 2" I.D. with 6" x 2"
stainless steel liners, 140 lb.
down hole

5.o-- From 0.5 - 9 ft, -- Hard drilling at 5 ft --
__ Cuttings: Gravel

LAO31981

From 9 - 10 ft,
Cuttings: SILT (ML), dark brown, moist, _

lO.O-- moderate plasticity,some clay and trace sand

12.5
SILT (ML), dark brown, moist med. dense, Driller had to hammer sampler

1-CS 1.6 N.M. trace sand, minor clay back out after driving sampler,
14.0 poor recovery, take 2nd sample

SILT WITH SAND (ML), medium reddish
15.0-- 2-CS 1.2 N.M. brown with some white and black mottles, --

dry medium dense, minor clay, ~ 20-25%
16.0 fine sand

F: 0.0
ppm

At 18 ft,
Cuttings: medium brown, same lithology as

20.0-- CS-2 -- --

23.5
SILTY SAND (SM), reddish brown, dry, F: 0.2.

3-CS 2.0 N.M. medium dense, ~ 65% fine to medium sand, ppm

25.0-- 25.5 minor clay -- --

[ ,Rn n



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-5 composite 2 11·,_T_]_ SHEET OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, at Motor Pool

ELEVATION513 270.4ft DRILLINGCONTRACTORBeylikDrilling Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELAND DATE 87.8 ft 1/19/93 START8/27/92 FINISH 9/10/92 LOGGER J- Little

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
"'_,_' RESULTS C_
ItU soilNAME.USGSGROPSYM.OL.COLOR.O' DEPT.OFCAS,NG.DR,L.,NGRATE.
mr..) __ _ u.I MOISTURECONTENT,RELATIVEDENSrrY _'_ DRILLINGFLUIDLOSS,

__ _ __ MINERALOGY _"'
3°° At 30 ff,

31.0 Cuttings: Same as CS-3
SILT (ML), medium brown, dry, medium F: 1.5

4-C 1.75 N.M. den"--'se,sh'ght plasticity when wet, minor clay, ppm
trace fine sand

33.0 ._

5-0 1.5 N.M.

35.0 35.0 _ _

40.O-- At40ft, -- --

Cuttings: WELL GRADED SAND (SW), light
brown, dry, trace gravel

45.0-- From 44 ft, -- --

Cuttings: SILTY SAND (SM), light brown, dry,
no gravel

50.0 i
50.0

SILT (ML), medium brown, dry, medium F: 1.6-

6-C 1.3 N.M. dense, slight plasticity when wet, minor sand, ppm
52.0 tracefine gravel.

55.0-- __

-60.0



®_ PROJECTNUMBER BORING NUMBER
LAO31981 MW-5 composite SHEET 3 OF 11

[_'_r, llllll

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATIONSite 18, at Motor Pool

ELEVATION5B 270.4 ft DRILLINGCONTRACTORBeylik Dr ing Inc.

DRILLINGMETHODANDEQUIPMENTDresser T-70W Air Rotary 10 3/4' O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELANDDATE 87.8 ft 1/19/93 START8/27/92 FINISH 9/10/92 LOGGERJ. L.___._le

_OA SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
.J,17 RESULTS (_
'" _ DEPTHOFCASING,DRILLINGRATE,
,__ , o _: SOILNAME,USGSGROUPSYMBOL,COLOR, o zz,.,- '" MOISTURECONTENT,RELATIVEDENSITY _."" DRILLINGFLUIDLOSS,_< _ <"' > TESTSANDINSTRUMENTATION

"" _ O 6"-6"-6" ORCONSISTENCY,SOILSTRUCTURE, __<uJILl _ (.3A
Ua_ MINERALOGY ,, ri''""_ _ _z-_ ""vC3_

60.0 At 60 ft,
Cuttings: WELL GRADED GRAVEL WITH SAND
(GW), dry

At 63 ft,
Cuttings: WELL GRADED SAND WITH GRAVEL
(SW), moist
At 64 ft,

65.0-- Cuttings: WELL GRADED SAND (SW), trace -- --
gravel, light brown, moist
At 66 ft,
Cuttings: POORLY GRADED SAND (SP), light
brown, moist, medium

At 68 ft,
Cuttings: WELL GRADED SAND WITH GRAVEL -_

70.0-- (SW), moist, medium brown, dry at 69 fi _ _

74.0

WELL GRADED SAND (SW), brown, moist,

75.0-- 7-0 2.0 N.M. loose, trace gravel F: 0.2- --
76,0 ppm

Small amount subangular,subroundedX 0 N.M.
gravel, up to 1/4".

78.0 m

8-C 0.5 N.M. WELL GRADED SAND (SW), same as 7-0

80.080.0 -- --

At 83 ft,
Cuttings: POORLY GRADED FINE SAND (SW), At 84 ft., lost drill head tool
moist, medium brown down hole. Hole is abandoned

85.0-- -- 9-1-92. Start new hole 10feet --
southwest of first hole.

87.0 ELASTIC SILT (MH), brown, moist, dense, quite F: 1.0

9-C 2.0 N.M. plastic, minor fine sand, grades into CLAYEY , ppm
SAND (SC), brown, wet, then POORLY P: 0.2

89.0 GRADED SAND (SP), with depth, brown, wet, ppm
9oo loose,medium trace fine gravel



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-5 composite SHEET 4 OF 11[_;_r_llllll

SOILBORINGLOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, at Motor Pool

ELEVATION5B 270.4 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELAND DATE 87.8 ft 1/19/93 START 8/27/92 FINISH 9/10/92 LOGGER J. Little

SAMPLE PENETRATIONTEST SOil. DESCRIPTION COMMENTS
_0_' RESULTS 0
_ _ c3 _ SOILNAME, USGSGROUPSYMBOL,COLOR, c3_z DEPTHOFCASING,DRILLINGRATE,
__ _-O DRILLINGFLUIDLOSS,Z_ ._ MOISTURECONTENT,RELATIVEDENSITY -<

n- ujm O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, gLU TESTSANDINSTRUMENTATION_ ,.',.' u.J a._ sA u_n"
uJ_ MINERALOGY,,,", l;: _z_ cc_

90.0 At 85 - 87 ft,
Cuttings: CLAYEY SAND (SC), brown, moist,
moderately plastic

95.0 -- --

Driller adds water to

- as drilling.

100,0-- -- --

101.5
F: 0.3

10-C 1.6 NR 101.5 - 101.8 ft: SILTY SAND (SM), brown, ppm
103.0 moist, moderately plastic, some clay

101.8 - 102.0 ft: SILTY SAND (SM), brown,

moist, loose, little plasticity
102.3 - 103.0 ft: ELASTIC SILT WITH SAND

105.0-- (MH), medium, brownish gray, moist, very stiff, -- --
plastic ~ 20% fine to medium sand, possible
silica cementation?

At 108 ft,

Cuttings: WELL GRADED SAND (SW),
primarily silica sand, sub-rounded, trace gravel

10.0-- up to 3 cm diameter -- _

111.5

WELL GRADED SAND (SW), light brown, F: 0.4
11-C 1.5 NR medium dense, trace gravel up to 2.5 cm

' 113.5 diameter, ppm
From 113- 118 ft,

Cuttings: CLAYEY SAND (SC), brown, fine

115.0-- _ .__

.l20.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-5 composite 5 11.,,__ SHEET OF

SOIL BORING LOG
I

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, at Motor Pool

ELEVATION 513 270.4 ft DRILLINGCONTRACTOR...Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casin 9 Diameter

WATERLEVELANDDATE 87.8 ft 1/19/93 START 8/27/92 FINISH 9/10/92 LOGGER J- Little

o_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
,I;' RESULTS

_ C3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, o_zO DEPTHOFCASING,DRILLINGRATE,
=4 _ z,,= '" MOISTURECONTENT,RELATIVEDENSITY _o DRILLINGFLUIDLOSS,

> __ TESTSANDINSTRUMENTATION
_. ,,,"r _2 O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE,

M'NERALOGY
20.0

121.0 12-C 1.6 SILTY SAND, (SM), brown, few black streaks, Driller adds water to

wet, medium, dense, slightly plastic, some >300 gallons
clay, black streaks/specks (manganese
oxide?), sand poorly graded, fine.

125.0-- At about 125 ft, -- --

Cuttings: SILTY SAND (SM), some clay

Driller adds water to

as drilling.
128.0

At about 128 ft,

13-C 2.0 N.M. Cuttings: SILTY SAND WITH GRAVEL (SC), F: 0.2
some clay ppm

13o.o 130.0
128.0 - 129.1 fi: POORLY GRADED SAND --

(SW), light brown, wet, medium dense to loose,
fine

129.1 - 130.0 ft: SILT WITH SAND (ML), light
brown, moist, medium dense, slightly plastic,
some clay, minor, some orange-brown mottles,
and black specks

135.0-- -

140.0-- _

145.0_

..150.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-5 co mposite 6 11·,_T_J'J'/_ SHEET OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, at Motor Pool

ELEVATION 5B 270.4 ft (TOC) DRILLINGCONTRACTORBeylik Dri,in.q Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELAND DATE 87.8 ft 1/19/9: START 8/27/92 FINISH 9/10/92 LOGGER J- LittJe

_ SAMPLE PENETRATION!TEST SOIL DESCRIPTION COMMENTS
O'J;' >. RESULTS

_ o o_Z DEPTHOFCASING,DRILLINGRATE,

n.' SOILNAME, USGSGROUPSYMBOL,COLOR,

<:'" :> _,,<, TESTSAND INSTRUMENTATIONzn- uJ MOISTURECONTENT,RELATIVEDENSITY _.C3 DRILLINGFLUIDLOSS,
a.,,,- LU nuJ._ O 6".6".6" OR CONSISTENCY,SOILSTRUCTURE,_' MINERALOGY ,, n'

'130.0 From 130 to 135 ft,

Cuttings: LEAN CLAY (CL), with coarse grained
sand

140.Q-- __

150._ --

160.0--

'I
!

From 165 to 170 ft,

Cuttings: POORLY GRADED SAND WITH SILT
(SP-SM)

170.o-- From 170 to 173 ft, -- --

Cuttings: LEAN CLAY WITH SAND (CL)

180.Q_

.190.q



®_ PROJECTNUMBER BORING NUMBER

LAO31981 MW-5 composite SHEET 7 OF 11
L_'_rJl'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONSite 18, at Motor Pool

ELEVATION 5B 270.4 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHODANDEQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELANDDATE 87.8 ft 1/19/93 START8/27/92 FINISH 9/10/92 LOGGERJ. Little

SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
_0_ RESULTS C5

v DEPTHOFCASING,DRILLINGRATE,
mW >_ _;_,,_, _ SOILNAME,USGSGROUPSYMBOL,COLOR, C3--z
_ '" MOISTURECONTENT,RELATIVEDENSITY __ DRILLINGFLUIDLOSS,

:> TESTSANDINSTRUMENTATION
CC _ cO 6"-6"-6" ORCONSISTENCY,SOILSTRUCTURE,a.CC '" nLU MINERALOGYI.IJ_ I- i,ii-

a_ _z _z CC_
190.0

From 192 to 200 ft,
Cuttings: WELL GRADED SAND WITH GRAVEL
(SW), angular gravel, with silt

200.0.... --

From 205 to 210 ft,
Cuttings: LEAN CLAY WITH SAND (CL)

210.0-- From 210 to 215 ft, -- --
Cuttings: SANDY FATCLAY (CH)

From 215 to 220 ft,
Cuttings: POORLYGRADED SAND WITH SILT!
(SP-SM), coarse gravel

220.0-- From 220 to 230 ft, -- --
Cuttings: GRAVEL, broken into angular chips

230.0-- From230 to 235 ft, -- --
Cuttings: WELL GRADED SAND WITH SILT
(SW-SM)

From 235 to 240 ft,
Cuttings: LEAN CLAY WITH SAND (CL),
rock chips

240.0-- From 240 to 245 ft, -- --
Cuttings: LEAN CLAY WITH SAND.(CL)

i

/ From 245 to 250 ft,

L Cuttings: WELL GRADED SANDWITH CLAY

50.N (SW-SC), occasionally chips of rock



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-5 co mposite 8 11
·._'_lrl_ SHEET OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, at Motor Pool

ELEVATION5B 270.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELAND DATE 87.8 ft 1/19/93 START. 8/27/92 FINISH 9/10/92 LOGGER J. Little

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS (3

m_ . ca _ SOIL NAME,USGSGROUPSYMBOL,COLOR, caz DEPTHOFCASING,DRILLINGRATE,
z< X z_ """ MOISTURECONTENT,RELATIVEDENSITY _-_ DRILLINGFLUIDLOSS,

:> _ TESTSAND INSTRUMENTATIONu. rr ,,,rn O 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE,
""' '" o..3_ _' MINERALOGY ,Tn'
Q03

260.0

270.0-- __

280.0- --

From 285 to 290 ft,

Cuttings: WELL GRADED SAND WITH SILT
(SW-SM)

290.0- --

-!
i

300.0-.. __

310.Q_ __ __

..320.Q



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-5 composite g 11
[_,i_r,l. llll SHEET OF

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18, at Motor Pool

ELEVATION 513 270.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casin_l Diameter

WATERLEVELAND DATE 87.8 ft 1/19/93 START 8/27/92 FINISH 9/10/92 LOGGER J. Little

-- SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
0,_ RESULTSILl _

mm ._ o _ SOILNAME,USGSGROUPSYMBOL,COLOR, _z DEPTHOFCASING,DRILLINGRATE
x< X z_ '"' MOISTURECONTENT,RELATIVEDENSITY _-_, DRILLINGFLUIDLOSS.
i-u. _ _._ _ 6"-6"-6" OR CONSISTENCY,SO&STRUCTURE, _ TESTSAND INSTRUMENTATION,,0,_. MINERALOGY
aR

i320.0

From 325 to 340 ft,
330.0-- Cuttings: POORLY GRADED SAND (SP), -- --

medium to coarsegrained

340. From 340 to 350 ft, Slow drilling, heavy rig shaking
Cuttings: SANDY SILT (ML), orange-brown

i

I350. From 350 to 355 ft, -- --

Cuttings: SILTY SAND (SM)

From 355 to 365 ft,

Cuttings: SANDY SILT (ML), orange-brown

360.0.-. _
I
I

Samples can't be driven inch 80 J
blows 1" of penetration, no
samples taken

370.L

..380.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-5composite SHEET 10 OF 11· ,_,_T_EI1B i

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, at Motor Pool

ELEVATION5B 270.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70WAir Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELAND DATE 87.8 ff 1/19/93 START 8/27/92 FINISH 9/10/92 LOGGER J- Little

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

gl;'. >. RESULTS
,,,v o er' SOILNAME,USGSGROUPSYMBOL,COLOR, C3Z DEPTHOFCASING,DRILLINGRATE,
m_ _ Z_ W MOISTURECONTENT,RELATIVEDENSITY _._' DRILLINGFLUIDLOSS,

nLU_ oO 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, __ TESTSAND INSTRUMENTATION
Z_ UJ1- MINERALOGY LLCC

3'80.O From 380 ft,

Cuttings: POORLY GRADED SAND WITH
CLAY (SP-SC), orange and some light ???,
increased clay balls, heavy oxidation on
gravel fragments

390.0-- _

400.0-- From 400 ft, -- --

Cuttings: POORLY GRADED SAND WITH
CLAY (SP-SC), some blue clay balls
increasing, heavy oxidation on gravel and
coarse sand fragments

410.0_. From 410 ft, -- --

Cuttings: CLAYEY SAND (SC), gravel, with
trace orange clay

420.Q_ -- --4

430.L From430 ft, -- --
Cuttings: CLAYEY SAND (SC), as above,
changing to salt and pepper sandy clay
balls with coarse sand and some gravel
fragments

.440.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-5 composite 11 11J_,'_l.qlM SHEET OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, at Motor Pool

ELEVATION 5B 270.4 ft (TOC) DRILLINGCONTRACTORBeylik Drillincl Inc.

DRILLINGMETHODAND EQUIPMENTDresser T-70W Air Rotary 10 3/4" O.D., 9 1/2" I.D. Casing Diameter

WATERLEVELAND DATE 87.8 ft 1/19/93 START 8/27/92 FINISH 9/10/92 LOGGER J. Little

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_ ,1';' RESULTS
mu O _ SOILNAME,USGSGROUPSYMBOL,COLOR, oz_ DEPTHOFCASING,DRILLINGRATE
mm _ _,,_, w MOISTURECONTENT,RELATIVEDENSITY ;'o DRILLINGFLUIDLOSS,
,.r,_ > _ TESTS ANDINSTRUMENTATIONi-u. n- OR CONSISTENCY,SOILSTRUCTURE,,,,,. ,,, _._ o 6-.6-.6-
oo_"'=__ _== _:E_ MINERALOGY ,,"*

440.0

450.0-- __

Getting harder

460.0.-- _

I470. From 470 ft, -- --

L_ Cuttings: dark gray to black cuttings, less
sand and gravel in cuttings to total depth

480.0._

Mud thickening

490.L

-500.0 Total Depth - 500 ft



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-6 SHEET 1 OF 9[_r,l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION175.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATEAssumed85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. merentJeff

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,'17 RESULTS
"'_ o _ SOILNAME,USGSGROUPSYMBOL,COLOR, C3_' DEPTHOFCASING,DRILLINGRATE,
m_ _ z_ _ MOISTURECONTENT,RELATIVEDENSITY _._' DRILLINGFLUIDLOSS,
_._' UJrt' _._ O _ 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, __u.i TESTS AND INSTRUMENTATION
,,,_ _- _ _. MINERALOGY "_

Cuttings 2-4 ft:
WELL GRADED SAND (SW), dark brown, moist P: 1.0' Driller notes clayey material
to dry, very fine to medium sand, trace silt ppi starting at ~7 ft.

10.0_ Cuttings 10-12 ft: _

SANDY LEAN CLAY (CL), brown, moist to dry, Noted alternating zones of well --
stiff, fine sand, very sandy graded sand in lean clay

Driller notes silty sand starting at
17ft

20.0- 20.0
SILTY SAND (SM), brown, moist, medium P: 0.'6' Driller notes drilling in similar --

22.0 1-C 1.5 dense, fine sand, subrounded ppi _ material from 20-60 ft.

30.0 w .._ _

4

400 40.0

42.0 2-C 2.0 Upper 1.0 ft: POORLY GRADED SAND (SP), P: 1._
yellowish-brown, moist, loose, subrounded, ppi -
medium sand
Lower 1.0 ft: POORLY GRADED SAND WITH

GRAVEL (SP-GP), yellowish-orange, loose,
subangular, gravel up to 1/4 in. max. observed

size, some silty fine sand mixed in with gravel
(may be slough) Driller notes relatively easy

5oo--_ _ drilling, suggesting loose sand _
and gravel

4 Cuttings 50-60 ft:

POORLY GRADED SAND (SP),
yellowish-orange, fine to medium sand,
subrounded

-6oo



e_ PROJECT NUMBER I BORING NUMBERLAO31981 MW-6 SHEET 2 OF 9L_,'_I'IIII

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION175.4 ft DRILLINGCONTRACTOR Bevlik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATEAssumed 85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. Terentieff

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTSt'_l--

._,, > RESULTS o
m_ o _: SOIL NAME,USGSGROUPSYMBOL.COLOR, _3=' DEPTHOFCASING,DRILLINGRATE,
'"_ _ zrr uJ MOISTURECONTENT,RELATIVEDENSITY _._ DRILLINGFLUIDLOSS,

_. ,,,rr nu.l_ _'0 6"-6"-6' MINERALOGyORCONSISTENCY, SOILSTRUCTURE, u.a:_m TESTS ANDINSTRUMENTATION
D_

60.0
62.0 3-C 2.0 SILTY SAND to SANDY CLAY (SM-ML), tan,

wet, very loose, appears to have liquified, F: 1.8 Marsh Funnel Velocity = 31 sec.
fine to very fine sand ppm .

70.0-- --

80.0__ 80.0

SANDY FAT CLAY (CH), tan-brown, moist, F: 4.6 Marsh Funnel Velocity -- 31 sec.
82.0 4-C 2.0 hard, very sandy, some olive, thin calcium ppm -

carbonate interbeds, sand is fine to medium,
subrounded

I
90.0 -- _ _

100.0-- From 100 to 110 ft, -- --

Cuttings: POORLY GRADED SAND (SP),
yellowish-orange, wet, medium, subangular

110.0-- __

t20.O



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-6 OF.r__ SHEET 3 9

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION175.4 ft DRILLINGCONTRACTORBeylik Drillina Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELANDDATE Assumed85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. TerentJeff

o_, SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS

_ _ _ _ SOIL NAME,USGSGROUPSYMBOL,COLOR, _3_ DEPTHOFCASING,DRILLINGRATE,
w MOISTURECONTENT,RELATIVEDENSITY _'o DRILLINGFLUID LOSS,

CC _ OR CONSISTENCY, SOIL STRUCTURE, _ w TESTS AND INSTRUMENTATION
D.nC t.u nLU-_ 6"-6"-6"
m_ __ ,.O_. MINERALOGY u.n-

From 125 ft,

Cuttings: POORLY GRADED SAND (SP), Driller notes harder drilling
yellowish-orange, medium, subangular starting at 128 ft.

130.0-- --

From 135 ft,

Cuttings: POORLY GRADED SAND WITH SILT
(SP-SM), coarse sand, with some fine gravel

140.0 140.0

142.0 5-C 0.0 -- No recovery, will attempt --sampling from 160-162 ft. with a .
sand catcher

Driller notes no recovery
because of very sandy and wet
formation

15o.0-- __

160.0 160.0
-- No recovery, will attempt coring --

162.0 6-C 0.0 from 162-164ft. withspoon 18

164.0 7-O 0.0 inches ahead of bit
No recovery again, suggesting a.
very sandy, loose, and wet

-, formation material

170,0-- __ __

'1

From 175 fi,

Cuttings: WELL GRADED SAND WITH SILT

(SW-SM), tan to yellowish-orange, fine to

_80.0 coarse sand, suban_ular



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-6 SHEET 4 OF 9l_;&r,!'llll

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION175.4 ft DRILLINGCONTRACTOR Bevlik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATEAssumed 85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. Terentieff

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,,ii"' >- RESULTS C_
mW_ .j a rr SOIL NAME,USGSGROUPSYMBOL,COLOR, oZ DEPTHOFCASING,DRILLINGRATE,
3:<[ >_ Zcc _-_ DRILLINGFLUID LOSS,<w _ MOISTURECONTENT,RELATIVEDENSITY _<

,.,,,..I-u' ,,,n" _._ ?,O_' 6"-6'-6' MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u_C3'"ccTESTS ANDINSTRUMENTATION
au3 _ l-z n- u.,u.

From 180 to 200 ft,

Cuttings: POORLY GRADED SAND (SP), Driller notes relatively easy
tan-gray, loose, medium to coarse sand, drilling, loose formation material .
subangular to angular

190.0-- -- d

__o0.0-- From 205 ft, -- --
Cuttings: WELL GRADED SAND (SW), tan to
yellowish-orange, wet, loose, medium to
coarse, very angular, trace clay .

.)10.0-- __

From 215 ft,

Cuttings: INTERLAYERED WELL GRADED
- SAND to FAT CLAY WITH SAND (SW/CH), well

graded sand cuttings similar to cuttings at 205

220.0 220.0 ft, clay cuttings are gray-olive, sandy, stiff

222.0 8-C 0.0 From 220 to 240 ft, -- No recovery, formation material --
Cuttings: POORLY GRADED SAND WITH SILT - may still be very sandy and loose-
(SP-SM), tan-gray, wet, loose, coarse, very
angular, some siltstone fragments (fine gravel) '_ I

->30.0-- __

-_40.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-6
[l_._j[ee[[j_J SHEET 5 OF 9

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION175.4 ft DRILLINGCONTRACTOR_.Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATE Assumed 85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. TerentJeff

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,iT' RESULTS
,,,v c3 _ o_ DEPTHOFCASING,DRILLINGRATE,,,, co.o.> MOISTURECONTENT,RELATIVEDENSITY _'C3 DRILLINGFLUIDLOSS,

n- _ O 6"-6'-6" OR CONSISTENCY,SOILSTRUCTURE, _LU TESTSAND INSTRUMENTATIOND."' uJ nu'l WA u..n'
LU,,IT MINERALOGYDR

From 140 to 260 fi,

Cuttings: POORLY GRADED SAND WITH
CLAY (SP-SC), tan-gray, wet, coarse sand, very
angular

__50.0-- __

.)60.0-- __
Driller notes similar drilling
conditions, no significant
material change

270.o_ From 270 ft, -- --

Cuttings: POORLY GRADED SAND WITH CLAY
(SP-SC), tan-gray, wet, coarse, trace of fine
gravel, very angular, noted trace sandy fat clay
cuttings

__80.0--_ From 280 to 300 ft, -- --
.J Cuttings: POORLY GRADED SAND (SP), no

trace of clay

- Marsh funnel velocity -- 32 sec.
.)90.0--

800.0.



®_ PROJECTNUMBER I BORINGNUMBER

LAO31981 J MW-6 SHEET6 OF 9[_ _&_l'llll

SOIL BORING LOG

PROJECT. MCAS ElToro RFFS Phase LOCATIONSite 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION175.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELANDDATEAssumed85 ft. bgsforsampling START7/22/92 FINISH 7/27/92 LOGGER S. TerentJeff

A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
O'17 >. RESULTS
"_ (3 r,- SOILNAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,
mm _ _ "' MOISTURECONTENT,RELATIVEDENSITY _'_ DRILLINGFLUIDLOSS,
a.'"'l-U' ,,,°c nLU_ O 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, c3,,, TESTS AND INSTRUMENTATION

M'NERALOG¥
From 300 to 320 fi,
Cuttings: POORLY GRADED SAND WITH
CLAY (SP-SC), similar to cuttings at 270 ft

310.0-
Driller notes loss of circulation in
sandy formation at 310-320 ft.

320.0-- --

From 325 to 330 ft,
Cuttings: POORLY GRADED SAND WITH CLAY
(SP-SC), sand is yellowish-orange and fat clay
cuttings are olive-gray, wet, varying amounts of I

)30.0-- clay _ _

Driller notes gravel starting at
From 335 to 340 ft, 335 ft.
Cuttings: POORLY GRADED GRAVEL (BP),
orange-gray, wet, medium dense, fine gravel

340.0 340.0 with some coarse sand
From 340 to 342 fi, F: 0.O- --

' 343.0 9-C 3.0 Cuttings: CLAYEY SAND (SC), light brown, ppm -
moist, loose sand, fine-grained, moderate
plasticity
From 342 to 343 ft,
Cuttings CLAYEY SAND (SC),
yellowish-brown, moist, moderate plasticity,

350.0-- medium dense sand, mostly fine sand, trace
coarse

Driller indicates relatively
consistant drilling last 20 ft., a little

360.0 harder at 360 ft.



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-6 SHEET 7 OF 9
_r_l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATK)N Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION 175.4 ft DRILLINGCONTRACTOR Beylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATEAssumed 85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER J. Lovenburcj

o__ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
,J7 RESULTS

_' _ Q _: SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3z DEPTHOFCASING,DRILLINGRATE,zac LU MOISTURECONTENT,RELATIVEDENSITY _'_ DRILLINGFLUIDLOSS,

O 6"-6'-6' OR CONSISTENCY,SOILSTRUCTURE, _LU TESTSAND INSTRUMENTATION_ _ _ _E MINERALOGY u._'

370.0-- From about 370 ft, -- Viscosity = 37 vis.
Cuttings: CLAYEY SAND (SC) light brown, Thickening somewhat- may
clayey sand balls in cuttings indicate increase in clay

380.0-- --

R_po 382-383 ft: SANDY CLAY (GL), light brown, F: 0.7 Driller notes relatively easy
10-C 3.0 wet, stiff, moderate plasticity, fine sand, some ppm~ drilling from 380 to 420 ft, a few .

385.o black organics, trace thin rust oxidized layers soft spots but mostly consistent
383-385 ft: CLAYEY SAND (SC), -_
yellowish-brown, fine to medium sand, moist,
trace gravel to 1 cm, some silt, some black

390.0-- organic material _ _

From 390 ft,

Cuttings: same as above, as in 10-C

400.0-- --

410.0-- -- More fluid loss indicated here b?-
driller.

More sandy material indicated
by fluid loss

,t3t3 n



®_ I PROJECT NUMBER BORING NUMBER

I LAO31981 MW-6 SHEET 8 OF 9

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase I LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION 175.4 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATEAssumed 85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. Terentieff

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
_jOE RESULTS
_w_' _j O _ SOIL NAME,USGSGROUPSYMBOL,COLOR. c_Z DEPTHOFCASING,DRILLINGRATE,_.O DRILLINGFLUIDLOSS,Zn' w MOISTURECONTENT,RELATIVEDENSITY _<_·-t-,C _w _>
_. _ O©_ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _w TESTSAND INSTRUMENTATION
_3_ __ _ n'_..w_- MINERALOGY ,,et

420.0 11-C 2.5 SANDY CLAY (CL), light brown, moist, stiff, F: 0.2
422.5 fine sand, some black organics, trace coarse ppm

sand

Driller notes relatively easy drilling

_,30.0-- _ --

Viscosity = 35 vis
slightly reduced viscosity

_,40.0-- From 440 ft, -- --
Cuttings: CLAYEY SAND WITH GRAVEL (SC),

light brown, fine to coarse snad, subangular to
subrounded gravel to 1 cm

_50.0-- -- --

455-457 ft. driller notes harder,

drilling possibly gravel

_60.0460.0

462.5 12-C 2.0 SANDY CLAY (CL), light brown, moist, F: 1.2'mediumstiff,finesand ppm- .

From 465 ft,
Cuttings: CLAYEY GRAVEL WITH SAND (GC), 465-480 ft. drilling reported harder
light brown, subangular gravel, fine to coarse by driller
sand

470.o-- --

4R_3 {3



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-6 OF..R_ SHEET 9 9

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 N. of trailer park, I-5 & Sante Fe RR

ELEVATION 175.4 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary, 1-R TH-100, 6 inch diameter pilot hole

WATERLEVELAND DATEAssumed 85 ft. bgs for sampling START 7/22/92 FINISH 7/27/92 LOGGER S. TerentJeff

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,_ RESULTS rJ

__ _ a _ SOIL NAME,USGSGROUPSYMBOL,COLOR, OZ DEPTHOFCASING,DRILLINGRATE,
:'rr w MOISTURECONTENT,RELATIVEDENSITY _.o DRILLINGFLUIDLOSS,
<_ ,_,_ 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, _ TESTSANDINSTRUMENTATIONer- I.U

'"_ "' a._ v MINERALOGY ,,n-

Some circulation loss

From 485 ft, Driller describes as "stickier",

Cuttings: CLAYEY SAND WITH GRAVEL (SC), some back pressure
light brown, fine to coarse sand, mostly fine
gravel to 1 cm

_90.0 -- --

_00.0, ,,
Total Depth - 500 ft

550.0-- _

560.0-- __

)7010 -- --

$80.0



®_ )ROJECT NUMBER BORING NUMBER

LAO31981 MW-7 SHEET 1 OF 3
[_ ._Nr,llllll

SOILBORINGLOG

PROJECT MCAS El Toro RVFS Phase LOCATION Site 18 El Toro (S.P. Creek and 133 Hwy)

ELEVATION 179.5 ft DRILLINGCONTRACTORBrylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTBucket Auger (0-20") Mud Rotan/(Below 20-90') TH-100

WATERLEVELAND DATE 21.5 ft 1/21/93 START 7/17/92 FINISH 7/20/92 LOGGER J. Lovenburg

SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ ' RESULTS r3

_' _ o _ SOIL NAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,Zn- "' MOISTURECONTENT,RELATIVEDENSITY R'O DRILLINGFLUIDLOSS,
4,,, :' _,,_, TESTSANDINSTRUMENTATION

_,,_ n- m O 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE,
a.,,- w nuJ._ ,,O,_' MINERALOGY _- '"'
,,:3 _ _z

From 2 ft, Driller notes change in drilling
Cuttings: CLAYEY SAND WITH SILT (ML), light from clay to sand at 2 ft
brown, dry, very stiff, fine sand, fine roots, Iow
plasticity

From 3 - 5 ft,

Cuttings: SILTY SAND WITH GRAVEL(SM),
yellowish-brown, dry, fine to coarse sand, trace

5.0-- gravel -- Rock or boulder at 5 ft - driller --

From 6 - 10 ft,

Cuttings: SANDY GRAVEL (GW), light brown,
dryl loose, fine to coarse, 1 ft limestone boulder

10.0-- From 10 - 18ft, F:0.5

Cuttings: SAND WITH CLAY (SC), brown, ppm .
moist, loose, fine to medium, up to 3" clayey
sand balls

15.0-- --

From 18 - 20 ft,
Cuttings: POORLY GRADED SAND (SP), tan,
loose medium coarse

20.0-- At about 20 ft, F: 0.8- Grab sample
Cuttings: SILTY SAND (SM), light brown, moist ppm _ Stopped at 20 ft at 9:51

End of bucket auger

25.0-- --



®_ PROJECTNUMBER I BORING NUMBER

LAO31981 I MW-7[_,_r,l. iiu SHEET 2 OF 3

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONSite 18 El Toro (S.P. Creek and 133 Hwy)

ELEVATION 179.5 ft DRILLINGCONTRACTORBrylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTBucket Auger (0-20") Mud Rotary (Below 20-90') TH-100

WATERLEVELANDDATE 21.5 ft 1/21/93 START7/17/92 FINISH 7/20/92 LOGGERJ' Lovenburg

o_j_. SAMPLE PENETRATION
TEST SOILDESCRIPTION COMMENTS

RESULTS (5
o so,t NAME.USGSG.OU.SVMSOL.COLOR. O__.DERT.OFCAS,NC.DR,LL,.GRATE.

',',¢ _ z,,= "' MOISTURECONTENT,RELATIVEDENSITY _'° DRILLINGFLUIDLOSS,
,,,',-_-" w _ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE. TESTSANDINSTRUMENTATION0_. MINERALOGY

30.0 WELL GRADED SAND WITH SILTAND F: 1.9
1-CB 1.01 GRAVEL (SWSM). light brown, wet (saturated), ppm

32.0 fine to coarse sand. 10-15% silt, some oxidation
on gravel fragments, observed the occasional

- silty sand seam (not cohesive)

-

35.0--- --

37 ft: Driller indicates presence
of gravel (i.e. coarse materials) .
Drill chatter

40.0-- -- Attempted sample at 40-42 ft, --
however, it was unsuccessful

I
43.0

SILTY SAND WITH GRAVEL (SM), weathered Noted numerous hard and soft
2-CB 0.83 zones, red, whitish brown, purples and brown, zones beginning at 40 ft (likely

45.0 oxidized, moist to wet, trace clay <5%, >15% sand and gravel seams)
45.0 gravel, gravel was oxidized occasionally -- --

Hard 48 ft
Soft 48.5

50.0
50.0 SILTY SAND WITH GRAVEL (SM), similar to F: 4.3' --

3-CB 0.17 above, except increase in gravel (recovered '_3_ _pm -
52.0 gravel fragments) oxidized

55.0-- From 55 ft, -- Soft 55 ft --
Cuttings: LEAN CLAY/FATCLAY (GL/CH)

-60.0



®_ i PROJECTNUMBER BORINGNUMBER

LAO31981 MW-7 SHEET3 OF 3L_I;IIII

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATIONSite 18 El Toro (S.P.Creek and 133 Hwy)

ELEVATION 179.5 ft DRILLINGCONTRACTORBrylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTBucket Auger (0-20") Mud Rotary (Below 20-90') TH-100
WATERLEVELANDDATE 21.5 ft 1/21/93 START7/17/92 FINISH 7/20/92 LOGGER J. Lovenburg

STANDARD
PENETRATION__ SAMPLE SOILDESCRIPTION COMMENTS

o,E TEST
'" _ DEPTHOFCASING,DRILLINGRATE,
"'_ _ ° _ RESULTS SOiLNAME,USGSGROUPSYMBOL,COLOR, o zz_ '" MOISTURECONTENT,RELATIVEDENSITY _._ DRILLINGFLUIDLOSS,
""4 _._ TESTSAND,NSTRUMENTATION_.,, r,- _ _ 6'-6'-6' ORCONSISTENCY,SOILSTRUCTURE,
e.m '" __ ,,o,_. MINERALOGY'"= _ _z _:_ (N)

LEAN TO FAT CLAY (CL-CH), dark brown, F: 1.9 Drilling is smooth from 55-75 ft
4-CB 0.5 moist, medium to high plasticity can roll ribbon, ppm

<15% sand (very fine), some silt

65.0-- --

70.0-- --

5-CB SANDSTONE, dusky yellow and grayish-green, Hard drilling
75.0 fine to medium grained, well to moderately -- Lost circulation --

cemented with trace black layering alternating
yellow and green lmm thick bedding in 't Approximately 1/2ff recovery in -hand of drilling bit
moderately cemented portion (no response to No recovery in sampler
HCL)

6C: SILTSTONE, yellowish-green, moist, soft,
weathered, oxidized, fine bedding, rusty orange

6-CB 0.5 and black (magnesium precipitate), weathered
60.0 7.CB 0.5 surfaces F: 0.6' --

7-C: SILTSTONE, as above, except more ppm _
weathered, 1cm seashell, cohesive, some clay
8-C: SlLTSTONE, as above with trace very fine

8-CB 4.0 sand and a few vertical and subvertical fractures

65.0-- 9-C: SILTSTONE,as above, some fractures at a -- -
45 degree angle to bedding, oxidation on
fractures and some bedding planes, very
weakened

9-CB 5.5

F: 0.2-
-gQ0 Total Depth - 90 ft ppm



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-8 SHEET 1 OF 17_'_l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0'17 RESULTS O
re_ >' DEPTHOFCASING,DRILLINGRATE,
m_ >_ [:3 n- SOiL NAME,USGSGROUPSYMBOL,COLOR, o--Zz-- '" MOISTURECONTENT.RELATIVEDENSITY E."" DRILLINGFLUIDLOSS,<[ua
3:< > __ TESTS AND INSTRUMENTATION
i-u. _ _ O 6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE,
_= ,,, ___ o _ MINERALOGY --=re_ F.-

From 0 to 6 ft,
Cuttings: SANDY SILT WITH CLAY (ML),
dark brown, moist, fine to medium sand, Iow

plasticity, moderate cohesiveness

5.0-- --

From 6 to 15 ft, Cuttings: F: 140 ppm
Cuttings: SILTY SAND WITH GRAVEL (SM),
brown, moist, fine to coarse sand,

subrounded gravel to 8" trace to some clay
(slight increase with depth)

lO.0-- --

15.0-- From 15 to 18 ft, -- --
Cuttings: WELL-GRADED SAND (SW), light
brown, moist, fine to coarse sand, trace clay

From 18 to 20 ft,

Cuttings: POORLY-GRADED SAND (SP), tan, Cuttings: F: 120 ppm
dry to moist, medium Sand

20.0-- From 20 to 30 ft, -- --

Cuttings: FAT CLAY (CH), medium brown,
moist, hard, trace to some sand

25,0-- -- --

'[30.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-8 SHEET 2 17·.__ OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION 194.2 ft .DRILLINGCONTRACTORBeylik Drillin,q Inc.

DRILLII_IGMETHODANDEQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

3=A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

o_ RESULTS oo _ SOIL NAME, USGSGROUPSYMBOL,COLOR, oz_ DEPTHOFCASING,DRILLINGRATE,
CONTENT, _'o DRILLINGFLUIDLOSS,

::z:_ _ z_ MOISTURE RELATIVEDENSITYO 6'-6'-6" OR CONSISTENCY,SOILSTRUCTURE, c3,,,_<_ TESTS ANDINSTRUMENTATION
_' "' _; _' MINERALOGY u_n-

30.0 LEAN CLAY (CL), medium brown, moist, P: 1.8
1-C 1.5 trace coarse sand, no gravel ppm-

32.0

35.0_ --

-_ Some dark brown clay with sand

balls in cuttings
40.0

40.0 FAT TO LEAN CLAY (CH-CL), dark brown, P: 1.-[ --

2-C 1.3 very moist, trace to some sand fine grained, ppm.
no gravel, F: 2.4

42.0 Increasing sand content to bottom of sample ppm-
(shoe contained increased medium to coarse
sand)

45.0 -- -- --

50.0 50.0 __ _

51.0 3-C 1.0 WELL-GRADED SAND (SW), light brown, F: .25
moist, loose, fine to medium sand, little silt, ppm- Driller indicates viscosity is
slightly cohesive, no HCI reaction

approximately 35

55.0-- _

-60.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-8 OF.,.__ SHEET 3 17

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J- Lovenburg/T. Mac G

o_ SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
__,JT RESULTS
'"_ o _ SOIL NAME,USGSGROUPSYMBOL,COLOR, c3_ DEPTHOFCASING,DRILLINGRATE

'_t.u > MOISTURECONTENT,RELATIVEDENSITYZn' ',' _C3 DRILLINGFLUIDLOSS,
o.a¢ ,,, _._ O 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _ TESTSAND INSTRUMENTATIONo _ MINERALOGY ,, cc

SILTY SAND (SM), light brown, moist, F: 25 Driller indicates silty sand on
4-C 2.5 medium stiff, fine to medium grained, mostly ppm- drill bit

fine, slightly cohesive, trace clay, no HCl
62.5 reaction

65.0-- -- __

70.o-- -- Driller indicates consistent --

_ drilling from 60-80 ft.

75.0-- -- --

_l

80.0

80.0 SILT (ML), light brown, moist, some fine F: 0._
5-C 2.0 and coarse sand, Iow plasticity, moderately ppm-

82.0 cohesive

85.0 --
-- Water lossbetween 80 and 100 --

_ ft, water table?

'190. 0 !



®__ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8 SHEET 4 OF 17

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase I LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft .DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
°.l: RESULTS
Wv

mm . a _: SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3z DEPTHOFCASING,DRILLINGRATE,_'o DRILLINGFLUIDLOSS,
',',_ >_ z_ _ MOISTURECONTENT,RELATIVEDENSITY _ TESTSANDINSTRUMENTATION_-u. a: OR CONSISTENCY,SOILSTRUCTURE,
,.ac ,,, _ O 6'-6'-6'_- MINERALOGY u.n,'

95.0-- --

100.0
100.0 WELL-GRADED SAND (SW), gray, wet, F: 4_' Added 4 bags of bentonite to slo_-6-C 1.0

101.0 loose, fine to coarse, no gravel, trace silt ppm water loss

105.0-- --

i

;

110.0-- From about 110 ft, -- Driller indicates sand/gravel --
Cuttings: WELL GRADED SAND WITH No rig chatter
GRAVEL (SW), gray, medium to coarse,
subrounded gravel to 1/2 inch diameter

15.0-- -- --J
I

42O.O



®_ PROJECTNUMBER I BORINGNUMBER

LAO31981 J MW-8 OF_,,_r,i;llU SHEET5 17

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONSite 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ff DRILLINGCONTRACTOR.Beylik Drillin.qInc.

DRILLINGMETHODANDEQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. FlightAuger

WATERLEVELANDDATE N.R. START8/3/92 FINISH 8/5/92 LOGGERJ- Lovenburg/T. MacG

;=_ SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
Q_ RESULTS
'"_ o _ SOILNAME,USGSGROUPSYMBOL,COLOR, r3_ DEPTHOFCASING,DRILLINGRATE,
m_ _ z_ '" MOISTURECONTENT,RELATIVEDENSITY _'O DRILLINGFLUIDLOSS,""4 :> _ TESTSANDINSTRUMENTATION

_ _ _ O 6-.6-.6- ORCONSISTENCY,SOILSTRUCTURE, _
Q.'":3 I::j:_ _ _E__ MINERALOGY ,,n.

From 120-121 ft.: SILTYSAND (SM), light brown;F: 0.8
and greenish-gray, fine to medium grained, trac; ppm

7-C 3.5 black organics in green portion
From 121-123.5 ft.: LEAN CLAY (CL), mostly

123.5 greenish gray with some light brown, moist,
moderately plastic, little fine sand, silt, little black
organics

125.0-- --

130.0-- From about 130 ft, -- Cuttings may lack some fines, --
Cuttings: GRAVELLY CLAYEY SAND (SC), Gravels seem to be washing
gray, fine to medium sand, subrounded gravel throughout pipe
to 1/4 inch, Iow plasticity

135.0-- --

140.0 140.0
From 140-140.5 ft.: GRAVELLYLEAN CLAY F: 2._

141.5 8-C 1.5 (CL), light brown, some fine sand and silt, ppm
moderately plastic
From 140.5-141.5 ft.: SILTY SAND WITH
GRAVEL (SM), light brown, fine to medium
sand, subangular to subrounded graver to 2 inch
diameter maximum, cohesive

145.0-- __

[50.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8 OF
.,__ SHEET 6 17

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Fliciht Auger

WATER LEVEL AND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburq/T. Mac G

· _ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

O,I';', >- RESULTS O
,,,v c) r,- SOIL NAME,USGSGROUPSYMBOL,COLOR, c)_Z DEPTHOFCASING,DRILLINGRATE,
m_ >_ z=,, _ MOISTURE CONTENT,RELATIVEDENSITY _¢: DRILLINGFLUIDLOSS,X_

e.e=_-u' ,,,n' _ O0_ 6'-6'-6' MINERALOGyORCONSISTENCY, SOIL STRUCTURE, ,,a_ TESTS AND INSTRUMENTATION

Cuttings: Same as 8-C, gray F: 2.4
ppm -

155.0-- --

160.0
160.0 .... 160.25 _q-C O.25 LEAN TO FAT CLAY (CL/CH), dark brown, --

moist, medium stiff, medium plasticity,
trace fine sand, little black organics

165.0-- --

170.0-- From about 170 ft, -- -

Cuttings: _ (SC), light brown,

fine to coarse sand, some silt, Iow plasticity

175.0-- From about 175 ft, -- Driller reports easier drillingfrom --
Cuttings: CLAYEY SAND (SC), same as above 175-180 ft
cuttings except brown-gray with mostly coarse
sand

_80.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8 SHEET 7 OF 17
_'_r,l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETROOANDEQUIPMENTMud Rotary (1 -R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 . LOGGER J- Lovenburg/T. Mac G

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,17 RESULTS O
I,iJ_ >-

mm _ o cc SOIL NAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,
3:4 X z_ uJ MOISTURECONTENT,RELATIVEDENSITY _.o DRILLINGFLUIDLOSS,

a.,,'l"U' '""" _ _ o_A 6'-6'-6' ORMiNERALOGyCONSISTENCY,SOILSTRUCTURE, ,,n'C_ TESTSANDINSTRUMENTATION
¢3e3

180.25 LEAN CLAY (CL), light brown, moist, soft, trace F: 1.0

10-C 0.25 fine sand, silt, medium plasticity ppi -
182.0

Same as above, except brown-gray with fine F: 1.0
laminations, little gravel to 0.5 inch diameter ppi _

11-C 0.05
184.0

185.0-- --

190.0-- --

195.0-- --200.0 -- _

2OO.O SANDY LEAN CLAY (CL), light brown, moist, F: 0.4

12-C 4.0 medium stiff, Iow plasticity, fine to coarse sand ppm

204.0

ro5.o_ _

LIF)O



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-8 SHEET 8 OF 17[_;_1'1111

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase I LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

_ SAMPLE PENETRATION!TEST SOIL DESCRIPTION COMMENTS
O,_ RESULTS
_' . C3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, CZ_ DEPTHOFCASING,DRILLINGRATE,
=<o _-o DRILLINGFLUID LOSS,

zn- '" MOISTURECONTENT,RELATIVEDENSITY

_. uJ _._ O 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _c3w TESTS ANDINSTRUMENTATION
M,NERALOGY u_=

215.0-- --

220.0-- From about 220 ft, -- Driller indicates smooth drilling --
Cuttings: GRAVELLY LEAN CLAY WITH SAND from 220 to 240 ft
(CL), light brown to tan, wet, fine to medium
sand, many fine sandy clay balls in cuttings

.i

225.0-- --

230.0-- --

235.0-- __

240.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-8 OF[_IIIIU SHEET g 17

' _ SOIL BORING LOG

PROJECT. MCAS El Toro RFFS Phase LOCATION Site 18, Irving Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling. Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE. N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

_ SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
0,_ RESULTS

_ _ a _ SOIL NAME,USGSGROUPSYMBOL,COLOR, C3_' DEPTHOFCASING,DRILLINGRATE,3:< _ '" MOISTURECONTENT,RELATIVEDENSITY R",", DRILLINGFLUIDLOSS,

:> _,_ TESTSAND INSTRUMENTATION
i- u. n- ,,, O 6".6-.6" OR CONSISTENCY,SOILSTRUCTURE, --
e.ac '" _- ,?,_' MINERALOGY u.a:

240.0 SANDY LEAN CLAY (CL), greenish-gray, moist, Driller indicates alternate soft
some black organics, Iow plasticity, with thin and harder drilling
interbeds of WELL GRADED SAND (SW), light

13-C 4.0 brown to greenish-gray, medium to coarse sand
trace clay

244.0

- Hard drilling
245.0-- __

' Easier drilling agin

250.0-- From about 250 ft, -- --

Cuttings: WELL GRADED SAND (SW), tan, fine
to coarse, trace angular gravel to 0.25 inch

255.0-- --

260.0-- __

Inner bit stuck

265.0-- From about 265 fi, -- --
Cuttings: SAND WITH CLAY

270.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-8 SHEET 10 OF 17[_'_r,l'llU

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
OE RESULTS 0

_m'_ _ c3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, oz_ DEPTHOFCASING,DRILLINGRATE,
','4 _ z_ _ MOISTURECONTENT,RELATIVEDENSITY E.O DRILLINGFLUIDLOSS,
_ wa:: _m O 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE, _,,_, TESTS ANDINSTRUMENTATION,,,_ _ _* MINERALOGY _n'o_, z _ _:_

From about 270 ft,

Cuttings: LEAN CLAY (CL), medium to dark
brown with some fine to coarse angular and
subangular sand

=

275.0-- --

280.0280.0 __
LEAN TO FAT CLAY (CL to CH), medium

14-C 1.25 brown, moist, some fine sand, no gravel,
trace organic black streak (leaf)280.0

i

285.0-- From about 285 ft, -- --

Cuttings: CLAY (CL), medium brown with sand

290.0-- --

:'95.0-- __

300.0



®_ PROJECT NUMBER JBORING NUMBER

LAO31981 J MW-8 SHEET 11 17[_ 'gralJllll OF

'_ SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drillinfi Inc.

DRILLINGMETHOOANDEQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburcj/T. Mac G

o_. SAMPLE PENETRATION
TEST SOILDESCRIPTION COMMENTS

RESULTS

,,,_ _ c3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE
-r_ >_ <c,,,zcc>uJ MOISTURECONTENT,RELATIVEDENSITY _'o DRILLINGFLUIDLOSS,
,,,,-_-u' ,,,cc _._ o© _ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, __ TESTSANDINSTRUMENTATION

_3_"'"_ __ _z_ _,, MINERALOGY ,,n-

From about 300 ft,

Cuttings: LEAN CLAY (CL), medium brownish
gray, increasing sand fine to coarse, angular

305.0-- __

10.0_ --

315.0 From about 315 ft, -- -

i Cuttings: CLAYEY SAND (SC), brownish gray,
trace gravel, increased medium to coarse
sand, some reddish brown sandy clay

320.O

320.0 -- Too hard sample --
15-C 0

322.0

325.0-- From about 325 ft, -- Seems like hard clay drilling --1
Cuttings: LEAN CLAY (CL), brownish gray,
sandy, medium, trace gravel, (rounded mud
stone)

33O.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8 SHEET 12 OF 17[_r, llllll i

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS

O,_ >- RESULTS O'"_ oz_ DEPTHOFCASING,DRILLINGRATE,
mm _ r_ cc SOILNAME, USGSGROUPSYMBOL,COLOR,z_ w MOISTURECONTENT,RELATIVEDENSITY _'a DRILLINGFLUID LOSS,

C3,,, TESTS AND INSTRUMENTATION
__,, n- oO OR CONSISTENCY, SOIL STRUCTURE, _o. aC _ nuJ_ 6'-6"-6"

C3e3'"_ --_ _ z_ n'_.__.,uJ_- MINERALOGY u- n-

335.0-- --

340.0

340.0 LEAN CLAY (CL), medium brown, moist, trace F: _- --
16-C 1.2 coarse sand ppm.

342.0

345.0-- --

350.0-- From about 350 ft, -- --

Cuttings: LEAN CLAY (CL), medium brownish
gray, some coarse sand, trace small gravel
fragments !

I

355.0-- _

360.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-8 SHEET 13 OF 17[_.'_111111

_ SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Driilin.q Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH1001 0-2-0 W/18 in. Flic,lht Auger

WATERLEVELAND DATE N.H. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburgfr. Mac G

A SAMPLE PENETRATIONTEST SOILDESCRIPq'ION COMMENTS
0,,17 RESULTS
mw_'. _ _3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, c__z DEPTHOFCASING,DRILLINGRATE,

z_ w MOISTURECONTENT,RELATIVEDENSITY _.,'" DRILLINGFLUIDLOSS,·-r""< _' > _,_ TESTS ANDINSTRUMENTATION

_: ,,,n" _ __ O0_ 6"-6"-6" ORMiNERALoGyCONSISTENCY,SOILSTRUCTURE,

From about 360 ft,

Cuttings: CLAYEY SAND (SC), brownish gray,
some gravel

385.0-- --

370.0-- --

375.0-- --

380.0
380.0 -- Too hard to sample, drill to depth o-ir

17-C 0 405ft
382.0

385.0-- From about 385 ft, -- --

Cuttings: CLAYEY SAND (SC), brownish gray
with areas of reddish brown, some gravel

L.q130



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8 SHEET 14 OF 17

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J- Lovenburg/T. Mac G

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

,}7 RESULTS C_z DEPTHOFCASING,DRILLINGRATE,
m_ . o _ SOIL NAME,USGSGROUPSYMBOL,COLOR, _-_ DRILLINGFLUIDLOSS,
-,',_ _ z,,_, ._. MOISTURECONTENT,RELATIVEDENSITY --_ TESTS ANDINSTRUMENTATION
_. ,,,_ nLu_ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, ,,n-C)_ MINERALOGY

_ _-_._..

From about 390 fi,

Cuttings: SANDY LEAN CLAY (CL), brownish
gray, some clay balls, increased gravel content,_
mostly fragmented due to drill bit, some Viscosity = 35
rounded

395.0-- --

400.0
400.0 _

18-C 0 Too hard to sample

402.0
From about 402 ft,
Cuttings: WELL GRADED GRAVEL WITH

SAND AND SILT (GW-GM), brownish-gray,
fine to coarse sand, with subrounded quartz

___ and darker angular gravel to 1/2 in.
405.0 --

Drilling a little quicker

_10.0-- From about 410 ft, -- --

Cuttings: WELL-GRADED GRAVEL WITH
SAND (GW), brownish-gray, fine to coarse !
sand, mostly coarse, subrounded, angular to
subangular red, white, yellow, black, green and
gray gravel to 1/2 inch, trace clay and silt

415.0-- --

420.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8
_,'_l;llll SHEET 15 OF 17

SOIL BORING LOG

PROJECT. MCAS El Toro RFFS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION1...9.4.2ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
S_ RESULTS
wm_ >_ O _ SOILNAME, USGSGROUPSYMBOL,COLOR, =_Z DEPTHOFCASING,DRILLINGRATEzn' w MOISTURECONTENT,RELATIVEDENSITY _.r_ DRILLINGFLUIDLOSS,

_'_'u' uJn' _ oDA 6"-6"-6" MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u.=¢3"' TESTS ANDINSTRUMENTATION
¢3_)

420.75 19-C .75 POORLY GRADED SAND (SP), gray-green, F: 0.6 Driller reports easy drilling from
moist, medium dense, fine to medium sand, ppm - 420 to 440 ft

mostly medium sand, trace clay, little gravel,
some black staining

425.0-- --

30.0-- From about 430 ft, -- --
Cuttings: WELL-GRADED SAND WITH
GRAVEL (SW), light brown, fine to coarse, 1

- subrounded to subangular gravel to 1/4 in.,
cuttings coarsen with depth, some fines

r0- _. -

440.0-- --
From about 440 ft,
Cuttings: WELL-GRADED SAND WITH

GRAVEL (SW), same as at 430 ft cuttings

445.0-- __

JSO.O



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8
·,__ SHEET 16 OF 17

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTMud Rotary (1-R TH 100) 0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J. Lovenburg/T. Mac G

SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
_,(_ >- RESULTS (3
uJ-- c_ DEPTHOFCASING,DRILLINGRATE,, cc SOILNAME,USGSGROUPSYMBOL,COLOR, o Z
mm _ z_ w MOISTURECONTENT,RELATIVEDENSITY _-o DRILLINGFLUIDLOSS,

,._"r(:3 _cc nuJ_; ,..oO_ 6"-6"-6" MINERALoGyORCONSISTENCY, SOIL STRUCTURE. u.C3Wn' TESTS AND INSTRUMENTATION
¢3. z _z__ n-_,_,

From about 450 ft,

Cuttings: WELL GRADED SAND WITH
GRAVEL (SW), some gray silt balls, trace to
some fines

_55.0-- From about 455 to 460 fi, -- --

Cuttings: SANDY SILT (ML), dusky yellow, fine . Drilling reports hard drilling from
sand, trace coarse sand and gravel 455 to 460 ft

460.0

460.0 460.25 'S-22 .25 SILTY SAND (SM), dusky yellowto olive-green, --
fine sand, no HCl reaction

i

465.0-- From about 465 ft, -- Drilling still harder --

Cuttings: SILTY SAND (SM), some coarse sand Some circulation loss between
460 to 470 ft.

_,7o.0-- From about 470 to 475 ft, -- Viscosity = 33 from 470 to 475 ft --
Cuttings: INTERBEDDED SANDY SILT (ML),
olive green, fine sand, and SILTY SAND (SM),
dusky yellow, fine sand

m

475.0-- From about 475 to 480 ft, Some circulation loss i
Cuttings: SANDY SILT (ML), gray, fine sand,
trace medium sand

480.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-8 SHEET 17 OF 17
[_'_r, Ullll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase I LOCATION Site 18, Irvine Ctr. Dr. and 133 Fwy

ELEVATION194.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTMud Rotary (1-R TH100)0-2-0 W/18 in. Flight Auger

WATERLEVELAND DATE N.R. START 8/3/92 FINISH 8/5/92 LOGGER J- Lovenburg/T. Mac G

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0,17, RESULTS CO
'"_ c3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, ¢3z DEPTHOFCASING.DRILLINGRATE,
'"_ >_ zn- "' MOISTURECONTENT,RELATIVEDENSITY ___' DRILLINGFLUID LOSS,_lJJ :>·'r< __?,, TESTSANDINSTRUMENTATION

I;;'_ n' _ 8-- 6"-6'-6' OR CONSISTENCY,SOILSTRUCTURE,'" _ MINERALOGY ,,a:
_ n- _,__,.

From abOut 480 ft,

Cuttings: SANDY SILT (ML), orangish-yellow,
fine sand, trace medium sand, trace clay

485.o-- From about 485 ft, -- --

Cuttings: SANDY SILT (ML), Same as above,
except brownish-yellow, some medium and
coarse sand

9o0-- From about 490 ft, -- --

_ Cuttings: SILTY SAND (SM), light brown, fine tc
coarse sand

95.0-- From about 490 ft, -- -

Cuttings: SILTY SAND (SM) Same as above,
except light yellow-brown -_

00.0-
Total Depth - 500 ft

05.0i __

Llno



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-9 9
[_lIIlll SHEET 1 OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER Y. Chuang/T. Mac

O_A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
- _ RESULTS
'"-- C3 _ SOILNAME,USGSGROUPSYMBOL,COLOR, C3_: DEPTHOFCASING,DRILLINGRATE,
m_ _ z_ w MOISTURECONTENT,RELATIVEDENSITY _._ DRILLINGFLUIDLOSS,Z,C :>
_a. _ OR CONSISTENCY,SOILSTRUCTURE, __ TESTSANDINSTRUMENTATION
a= uJ _ O 6'-6'-6'

___ M'NERALOGY
0 to 0.5 ft, Asphalt

0.5 to 2.0 ft,

Cuttings: GRAVELLY SILT WITH SAND (ML),
blackish brown, moist to wet, soft, gravel to F: 0.0'
1/2-inch ppi _

From 2.0 to 5.0 ft, Top 8 ft. is fill
Cuttings: SANDY LEAN CLAY (CL), dark brown

lO.0-- to brown, moist to wet, medium firm, fine to _ _
medium sand

From 5.0 to 20.0 ft,

Cuttings: SILTY _AND (SM), dark brown to light
brown, moist to wet layers, loose, coarse to fine
sand, occasional gravel to 1/4-inch diameter

20.0-- From 20 to 40 ft, F: 0.O' Bottom of conductor casing at --
Cuttings: CLAYEY SAND (SC), brown, trace ppi _ 20 ft
gravel 1

30.0 __
Mud velosity = 38 sec.

40O. 4O.O

42.0 1-C 2.0 POORLY GRADED SAND (SP), trace fines, F: 1.0 Hard drilling at 40 ft
some gravel to 1 inch diameter ppm - Soft zone at 42 ft

P: 2.5.
ppi

50.0 -- __

'60.0'



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-9 SHEET 2 9L_.'_ ilIlU OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. Coyle

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,,J;' RESULTS

_' , c3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,
3:4 >< z_ w MOISTURECONTENT,RELATIVEDENSITY ___ DRILLINGFLUIDLOSS,
i._ i&. n,'
,.,-' Lu _ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, c_ TESTSANDINSTRUMENTATIONOA MINERALOGY u._'

60.0 2-C 2.0 Upper 6 inches: POORLY GRADED SAND (SP), Some mud loss
62.0 light brown, wet, loose, fine grained sand

Middle 10 inches: WELL GRADED SAND (SW),
brown, wet, loose, trace clay and gravel, fine to
medium grained
Bottom 8 inches: SANDY CLAY (CL), brown,
moist, hard, fine to coarse sand, can roll ribbon

70.0-- --

80.0 80-0 F: 0.5 ._
3-C 0.0 ppm i

RPt3 P: 0.5-
83,0

Interlayered SILTY SAND (SM), and LEAN ppm
85.0 4-C 2.0 CLAY (CL), brown, moist, poorly graded, fine to F: 1.0-

medium sand, small pyrite/muscovite specks ppm _

90.0-- __

100.0 100.0

Layered SILTY SAND .(SM), and L_EANCLAY F: 3.0 i
5-C 3.0 (CL), brown to gray, wet, medium dense, fine ppm -

103.0 to medium sand, poorly graded, trace coarse
sand, minor amount of white weathered

clasts in clay

i110.0-- -- _

tg_n



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-9 SHEET 3 9[_r_lllll I OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHOOAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. Coyle

A SAMPLE PENETRATIONTEST S(:4LDESCRmION COMMENTS
_ _ RESULTS

_' SOILNAME, USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,>_ _ '" MOISTURECONTENT,RELATIVEDENSITY _'_' DRILLINGFLUIDLOSS,"r,_ :>

_: Lunr _,_ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, __ TESTSANDINSTRUMENTATIONO_- MINERALOGY u.rr
_

120.0 LAYERED SILTY SAND TO SANDY SILT F:3.2 Moderate mud loss 115-130 ft6-C 3.0
(SM to ML), reddish-brown, moist, fine sand, ppm

123.0 few coarse sand grains

130.0-- _

140.0

140-0 WELL GRADED SAND (SW), brown, wet, less p: 4._' --7-C 1.5
142 n than 15% silt and clay, minor olive-green sand ppm _

and gravel sized, less than 5% siltstone

150.0-- __

157-159 ft: Driller noted hard

160.0--160.0 drilling
SILTY SAND (SM), wet, brown, well graded, fins F: 2.2 Mud viscosity = 32 sec.

8-C 1.5 to coarse grained, trace green and red siltstone ppm -
163.0 clasts, occasional CLAYEY SILT (ML) seams

_170.0-- _



®_ i PROJECT NUMBER BORING NUMBER

LAO31981 MW-9 SHEET 4 9[_111111 OF

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. Coyle

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,_ RESULTS

mw_' ._ [:3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, c3_ DEPTHOFCASING,DRILLINGRATE,_.o DRILLINGFLUIDLOSS,_ _ z,,_, _ MOISTURECONTENT,RELATIVEDENSITY _<
_ w= _._ 8 _ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, aLU TESTSAND INSTRUMENTATION
_ --I:J; __ =_'"1-- MINERALOGY u._'

From 180 to 300 ft, Lag time of cuttings in borehole
Cuttings: Same as 8-C, SILTY SAND (SM), with is becoming increasingly long
possible clay stringers making geologic

characterization difficult (greater -
than 7 minutes)

190.0 -- --

ZO0.O-- --

.)10.0-- -- _

220.0-- --

:>30.0-- --

)&N N



®_ PROJECT NUMBER BORING NUMBER

LAO31981 Mw-g SHEET 5 9ll_,_rl l. llll OF

SOILBORINGLOG

PROJECT. MCAS El Toro RFFS Phase LOCATDN Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENT .TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. Coyle

_:_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
°1_ RESULTS c_
ru_ o _ SOILNAME,USGSGROUPSYMBOL,COLOR, o_z DEPTHOFCASING,DRILLINGRATE,
mm >_ z_ '" MOISTURECONTENT,RELATIVEDENSITY ;'(3 DRILLINGFLUIDLOSS,
wu. rT' OR CONSISTENCY,SOILSTRUCTURE, __ TESTSAND INSTRUMENTATION
n.ec ,,, _ oO 6'-6'-6'
_ Z_. _ _ MINERALOGY u."'

From 300 fi,
Cuttings: Same as 8-C, SILTY SAND (SM)

250.0-- --

260.0-- --

.>70.0-- __

280.0-- --

290.0-- --

._



PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-9 SHEET 6 OF 9t_RSIlllll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92_____LOGGER J. Coyle

_A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

O,J;' >- RESULTS (9
_ -- Q cc SOIL NAME,USGSGROUPSYMBOL,COLOR, o_Z DEPTHOFCASING,DRILLINGRATE,DRILLINGFLUID LOSS,
3::< X z_ _ MOISTURECONTENT,RELATIVEDENSITY _5_ TESTSANDINSTRUMENTATION
_ ,,,'"' _; OO_ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _'.cc
_ --_ _Z_ n.'__..U'Jl- MINERALOGY

300.0 9-C 2.0 SILTY SAND (SM), orange-brown, moist, fine
302.0 grained, occasional elastic silt (MH) seams, less

than 5% gravel and tess than 15% coarse sand

310.0-- --

320.0-- From 320 to 360 ft, -- --

Cuttings: SILTY SAND (SM), coarse grained

330.0-- -- _
I

-I

340.0-- At about 340 ft, -- --
Cuttings: Color change to red-brown

l

350.0-- --



__ PROJECT NUMBER j BORING NUMBER

LAO31981 I MW-9 SHEET 7 9L_r_llllll OF

SOIL BORING LOG
I

PROJECT. MCAS El Toro RI/FS Phase LOCATION Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. Coyle

O__ SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
.._,_' RESULTS
m_ o _ SOILNAME,USGSGROUPSYMBOL,COLOR, r_z DEPTHOFCASING,DRILLINGRATE,
"_ >_ Z_ '" _._ DRILLINGFLUIDLOSS,3;,( · MOISTURECONTENT,RELATIVEDENSITY
i-,, n,' _'_ TESTSANDINSTRUMENTATION
e.ec ,,, _ O_. 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE,MINERALOGY u.rr

At about 360 ft, at 360 ft: Definite density
Cuttings: Color change to SANDY SILT (ML), change, drilling rate very slow
blackish-gray

370.0-- _ _

380.0-- __

390.0 3_ 0
10-C 2.0 INTERBEDDED SANDY SILT (ML) AND SIL'I'__

382.0 SAND (SM), layered brown gray and black with
some oxidized zones, dry to moist, very dense,
fine to medium grained sand, poorly graded

400.0 -- __

_I0.0-- --

t'Pt30



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-9 OF
_i.'!111 SHEET 8 9

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENT TH-100 (Mud /

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. Coyle

3:A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
°.l: RESULTS

>' o_ DEPTHOFCASING,DRILLINGRATE,u_._mtu_ ._ ¢3 n- SOILNAME,USGSGROUPSYMBOL.COLOR, --
Z,_, LU MOISTURECONTENT,RELATIVEDENSITY __o DRILLINGFLUIDLOSS,

:z:_._,.. _ _ _. 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, c_ TESTSANDINSTRUMENTATION_ --_ _Z _ MINERALOGY u_n'

430.0-- -- --

_40.0-- From about 440 to 460 ft, -- --

Cuttings: SANDY SILT (ML), gray, very fine
grained, trace gravel, with about 15 to 20 % clay
with occasional light gray sand seams

150.0-- __

460.0-- --

_70o-- At about 470 ft, -- --

Cuttings: SANDY SILT (ML), with a high coarse
sand fraction or broken gravel at 470 ft: Very dense, drilling

rate declines rapidly

z_3o



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-9 SHEET g OF 9
LI_.,'_I'IIII

SOILBORINGLOG
i

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Alton Parkway and Technology W.

ELEVATION 234.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENT TH-100 (Mud)

WATERLEVELAND DATE N.R. START 7/1/92 FINISH 7/16/92 LOGGER J. _yle

_=A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

O_ RESULTS_ o_ DEPTHOFCASING,DRILLINGRATE,_,- SOILNAME. USGSGROUPSYMBOL.COLOR. --
:=:O _ _ _ MOISTURECONTENT,RELATIVEDENSITY _.O DRILLINGFLUIDLOSS,
_" _ _ O 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, ___ TESTSANDINSTRUMENTATION
m.ec La _ _ 0 A MINERALOGY u.n'

_ _._.

From about 482-485 ft- softer,

drilling rate increases

From about 485 to 500 ft,

Cuttings: SILTY SAND (SM), gray, 5 to 10% clay
less than 15% gravel From about 485-500 ft- difficult

490.0-- -- drilling very dense, lots of drill --
rod vibration

_.0 Total Depth - 500 ft

10.0-- --

20.0-- --

30.0 ! --

L40.0



®_ PROJECTNUMBER I BORINGNUMBERLAO31981 MW-10 SHEET 1 OF 20[_ _i__ll!lll

SOIL BORING LOG

Site 18 Irvine Co., Irvine Ctr. Dr &
PROJECT MCAS El Toro RI/FS LOCATIONHearthstone
ELEVATION58.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETRO0ANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE NR START11/2/92 FINISH 11/29/92 LOGGERK.J. Gaily

SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS

_' TEST
m_'"_ c3 _ RESULTS SOILNAME,USGSGROUPSYMBOL,COLOR, ¢3--z(''3 DEPTHOFCASING,DRILLINGRATE,-r,_ >_ z_ w MOISTURECONTENT,RELATIVEDENSITY R-c3 DRILLINGFLUIDLOSS,
_: n' w''n _ ORCONSISTENCY,SOILSTRUCTURE, _ TESTSANDINSTRUMENTATIONU-I a._ Or.-- 6".6".6" MINERALOGY u- n'141"t I- _E

From about 0 to 3 ft, Sample with 3 connected 2 ft
Cuttings: LEAN CLAY (CL), trace gravel, mediurr 2-inch diameter split spoons
brown

From about 3 to 12 ft,
Cuttings: LEAN CLAY (CL), medium dark brown,
moist, medium stiff, trace fine sand

10-- m _

From about 12 to 19ft,
Cuttings: LEAN CLAY WITH SAND (CL),
medium light brown, wet, medium stiff, fine to Water at approximately 15 fi,
medium sand ' Driller thinks that water is due to

19.0 extensive watering of lawns in the.

SANDY CLAY (CL), medium brown, moist, F: 0.0 region
20-- 1.CB 2.0 N.A. medium sand ppm'-- --

22.0
From about 22 ft,
Cuttings: LEAN CLAY WITH SAND (CL),
medium brown, medium sand

30-- --

40-- --

43.0
LEAN CLAY (CL), medium brown, moist, F: 0.012-CB 4.0 N.A.47.O medium stiff ppm
From about 47 ft'
Cuttings: LEAN CLAY,similar to sample 2-CB

50-- --



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-10
L_,_rJl. llll SHEET 2 OF 20

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS LOCATION Site 18 Irvine Co., Irvine Ctr. Dr. & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary 'rXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 .LOGGER K.J. Gall)/

_A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
_ TEST

mm"'_ .j o _ RESULTS SOIL NAME,USGSGROUPSYMBOL,COLOR, ¢3Z_C''3DEPTHOFCASING,DRILLINGRATE,
_4 _ _ Lu MOISTURECONTENT,RELATIVEDENSITY _'c3 DRILLINGFLUIDLOSS,
t-u. ,,' > _
_,.,. ,,, _._ o OR CONSISTENCY,SOILSTRUCTURE, E.n. TESTSANDINSTRUMENTATION_. 6"-6'-6' MINERALOGY

From about 60 ft,

Cuttings: LEAN CLAY WITH SAND ICL), brown,
trace medium sand, increasing sand content
with depth

70-- --

From about 75 ft,
_ Cuttings: SANDY CLAY ICL), brown, medium to

coarse sand

80--t --

83.0

CLAYEY SAND (SC), medium brown, wet, soft, F: 0.0-

3-CB 2.5 N.A. very fine sand, poorly graded, sand content ppm
increasing with depth.

88.0

From about 88 ft,

90-- Cuttings: SANDY LEAN CLAY ICL), brown, fine -- _
to medium sand, trace of coarse sand

100-- _

From about 104 ft, -i

Cuttings: .S.ANDY LEAN CLAY ICL), as above,
except with Increased clay content and medium
grained sand

110_ __

120



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-10 OF_,_r,l. llll SHEET 3 20

·_ SOIL BORING LOG

PROJECT. MCAS El Toro RFFS LOCATION Site 18 Irving Co., Irving Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Dril n.q Inc.

DRILLINGMETHOOANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER K.J. Gaily

· A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
0,_- TEST (9
mmV' , ,., _ RESULTS SOILNAME,USGSGROUPSYMBOL,COLOR, c_z DEPTHOFCASING,DRILLINGRATE,DRILLINGFLUIDLOSS,
:z:< >=< z,=, _ MOISTURECONTENT,RELATIVEDENSITY _3_ TESTS ANDINSTRUMENTATIONO OR CONSISTENCY,SOILSTRUCTURE, --
_ I.u _ 0 _' 6"-6"-6" MINERALOGY "CZ:

123.L3
From 123.0 to 124.5 ft: POORLY GRADED F: 0.0- o83o
SAND WITH CLAY (SP-SC), medium light brown, ppm

4-CB 3.0 N.A. wet, fine sand, trace medium sand and silt Decreasing clay content transition ~
127.0 From 124.5 to 126.0 ft: WELL-GRADED SAND to a better water bearing zone at

WITH CLAY (SW-SC), medium light brown, wet approx 125.0 ft
130-- fine to coarsesand, subangular i _

I ,
From about 127 ft'

Cuttings: WELL GRADED SAND WITH CLAY
(SW-SC), similar to above, coarse sand

14o-- --

At about 145 ft, increased clay
content in cuttings

150-- _ _
From about 150 ft'

Cuttings: CLAYEY SAND (SC), coarse sand,
subangular, increasing clay content

160-- __

163.0

From 163.0 to 165.0 ft: SANDY CLAY (CL), F: 0.0-

5-CB 4.0 N.A. medium light brown with gray mottling, moist, ppm
medium stiff, very fine sand

167.0 From 165.0 to 166.5 ft: WELL-GRADED SAND

WITH CLAY (SW-SC), medium light brown, wet Sand lens at 168 ft
i 170-- From 166.5 to 167.0 ft: LEAN CLAY WITH SAND

i (CL), medium light brown, moist, medium stiff,
I very fine sand

- 18o



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-10
.,__ SHEET 4 OF 20

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS LOCATION Site 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER K.J. Gaily

· A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
TEST

O,,_' >- RESULTS r_
_' n- SOILNAME, USGSGROUPSYMBOL,COLOR, oZ DEPTHOFCASING,DRILLINGRATE,9,,.

._ _,_, w MOISTURECONTENT,RELATIVEDENSITY _'o DRILLINGFLUID LOSS,
_ n' > _,_ TESTS AND INSTRUMENTATIONOR CONSISTENCY,SOILSTRUCTURE,

_: _0 ___ 6'-6'-6' MINERALOGY ,'7=13f/) --

Viscosity = 38 secs

- Fine to medium grained sand in
cuttings

19o-- --

200-- M

- ;_03.0 From 203.0 to 206.0 ft, LEAN CLAY (CL), dark F: 0.0
brown, with small amount of light and medium ppm -

6-CB 4.0 N.A. brown mottling, moist, stiff, trace fine sand
207.0 From 206.0 to 207.0 ft, LEAN CLAY, similar to

above with increasing sand content (fine to
medium sand)

210-- --

From about 215 ft,

Cuttings: CLAYEY SAND (SC), medium to
coarse sand, subangular

220-- _ _

Rig Chatter

From about 228 ft,

230-- Cuttings: SANDY CLAY (SC) -- _

240



®_ PFIOJECT NUMBER ] BORING NUMBER

LAO31981 J MW-10 SHEET 5 OF20[M _ r,llllll

SOIL BORING LOG

PROJECT MCAS El Toro RFFS LOCATION Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE. NR START 11/2/92 FINISH 11/29/92 LOOOER K.J. Gaily

3_ SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
o_ TEST

mm_' >_ _ uJ_ RESULTS SOILNAME.USGSGROUPSYMBOL,COLOR, _'C_Q--ZDRILLINGDEPTHOFCASING,DRILLINGFLuiDLOSS, RATE,-r-( MOISTURECONTENT,RELATIVEDENSITYo.a-ri' "' O_ 6"-6'-6' MINERALOGY

243.0

-_ LEAN CLAY WITH SAND (CL), medium dark
7-CB 3.0 N.A. brown, moist, increasing stiffness with depth,

247.0 fine-grained sand, trace silt. Viscosity. 38 secs

250-- -- --

260-- From about 260 ft' F: 0.0 Easier drilling
Cuttings: SANDY CLAY (SC) ppm -

' Increased clay content in cuttings '

270-- _ at 268 ft

280-- _ ._,

283.0

LEAN CLAY (CL), olive/dark brown, moist, very F: 0.O
8-CB 3.5 N.A. stiff

287.0 ppm.

29o-- From about 290 ft, -- --
Cuttings: LEAN CLAY (CL), similar to 8-C

3oo



e_ PROJECT NUMBER ' I BORING NUMBER

LAO319B1 I MW-10 SHEET 6 OF 20l_._l;llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS LOCATION hvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 fi DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER J. McHugh

3=_ SAMPLE P;NE'rRA'nO. sC_LOESCR,rmo. COMUE_S
_,o¢ TEST
m_jm_ ..j c_ _ RESULTS SOILNAME,USGSGROUPSYMBOL,COLOR, _z_ DEPTHOFCASING,DRILLINGRATE,
'"4 _ _ LU MOISTURECONTENT,RELATIVEDENSITY _.O DRILLINGFLUIDLOSS,> _ TESTSANDINSTRUMENTATION
_ '"' _ 8-- 6'-6'-6' MINERALoGyORCONSISTENCY,SOILSTRUCTURE, ii. r/'

310-- From about 310 11, -- --

Cuttings:_ (ML), brown, fine to
coarse sand, well graded, subangular

320-- From 323.0 to 324.0 11:CLAYEY SAND (SC), -- --
brown, dry, medium dense, fine sand, trace

323.0 medium to coarse sand, poorly graded,
subrounded.

9-C 3.8 N.A. From 324.0 to 326.0 11:POORLY GRADED F: 0.0-
' 327.0 SAND (SP-SM), brown, wet, medium dense, fine ppm _

sand, trace medium to coarse sand
From 326.0 to 327.0 I1:LEAN CLAY (CL), brown,

330-- dry, very stiff, gray at tip -- --

From about 330 ft,
Cuttings: LEAN CLAY (CL), grey and white,
(calcite?)

340-- -- .-_

350-- --

. "-I_J_



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-10
[_;_§l_llll SHEET 7 OF 20

SOIL BORING LOG

PROJECT. MCAS El Toro RFFS LOCATION Site 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92.__..2LOGGER J- McHugh

3:_ SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
O,17 TEST

_ ._ o _ RESULTS a_' DEPTHOFCASING,DRILLINGRATE,SOILNAME, USGSGROUPSYMBOL,COLOR,
-r< X zr'r' "' _'O DRILLINGFLUIDLOSS,<,,, MOISTURECONTENT,RELATIVEDENSITY _,uj< TESTSAND INSTRUMENTATIONwu. ,.,- _ _ OR CONSISTENCY,SOILSTRUCTURE, _
Q-"" "' _ _ o _ 6"-6"-6" MINERALOGY u.n-

363.0 From 363.0 to 364.0 ft, LEAN CLAY (CL), F: 0.4.
greenish grey, hard, dry, ppi

10-CB: 2.0 N.A. :From 364.0 to 365 ft, SILTY SAND (SM),
367.0 greenish gray, wet, medium, dense, fine sand,

poorly graded, 40% shells,l-5 cra, broken,
fragile, tan

370-- --
From about 370 ft,
Cuttings: SILTY SAND (SM), similar to above in
10-CB

380_ --

From about 385 ft, Mud Viscosity = 37 seconds
Cuttings: SILTY SAND (SM), greenish gray, fine Mud Density = 1120 kg/m"
sand, poorly graded, 20% shells, approx 1 cra,
broken

390-- _ _

Mud Viscosity = 37 seconds
Mud Density = 1120 kg/m"

400-- _

403.0 Top 6": SILT (ML), orange brown, dry, very stiff, F: 0.2 At 403 ft to 407 ft: rig chatter
Middle 8": LEAN CLAY (CL), grey brown, dry, ppi

11-CB 1.5 N.A. hard

- 407.0 Bottom 4": LEAN CLAY (CL), light brown, calcite
cemented

410_ _ At 410.0 ft: rig chatter _

420



®_ PROJECTNUMBER BORING NUMBER

LAO31981 MW-10 SHEET 8 20[_;_,r_llllU OF

SOIL BORING LOG

PROJECT MCAS El Toro RFFS LOCATIONSite 18 Irvine Co., Irvine Ctr. Dr &Hearthstone
ELEVATION 58.2 ft DRILLING CONTRACTOR Beylik Drillinq Inc.

DRILLINGMETHOOANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE NR START11/2/92 FINISH 11/29/92__ LOGGERJoMcHugh

_A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
TEST

O.J;- >- RESULTS o

_' >_ ,", n- SOILNAME,USGSGROUPSYMBOL.COLOR, c_Z DEPTHOFCASING.DRILLINGRATE,3:< z_ gu MOISTURECONTENT,RELATIVEDENSITY R'_, DRILLINGFLUIDLOSS,_> _

_: n- c_,,, TESTSANDINSTRUMENTATIONw _ O OR CONSISTENCY.SOILSTRUCTURE,_. 6"-6"-6" MINERALOGY ,,cc
¢_

430-- From about 430 ft, -- --
_ Cuttings: SILTY SAND (SM), brown, fine to At approx 431 ft: rig chatters

medium sand

440-- --

443,0
Top 6 in: FATCLAY (CH), brown, wet, very stiff,
trace fine sand =:>5.(] Mud Viscosity = 39 secon_fs

12-CB 1.5 N.A. 6 in: LEAN CLAY WITH SAND (CL), brown, wet, _pm Mud Density = 1140 kg/m"
447.0 hard fine sand

6 in: SILTY SAND (SM), brown, wet, very dense,
fine sand

45o-- Bottom 2.5 ft: POORLYGRADED SAND WITH -- --
SILT (SP-SM), brown, wet, medium dense

460-- -- At approx 465 ft 1028: --
Mud Viscosity ==37 seconds
Mud Density = 9.3 lb/gal

From about 465 ft, = 1140 kg/m3

iCuttings: Approx 30% LEAN CLAY and 70%WELL GRADED SAND, interbedded?
iLEAN CLAY (CL), brown, WELL GRADED SANE

470-- (SW), brown, fine to coarse sand, subrounded, -- Rig chatters: 470 ft to 474 ft --
quartz rich, contains approx 20% calcite and At 474 ft: faster drilling
shell fragments At 476 to 477 ft: rig chatters

From about 475 ft,
Cuttings: Similar to above, except 50% LEAN
CLAY,and 50% WELL GRADED SAND

- 480



®_ PROJECT NUMBER JBORING NUMBER '

LAO31981 I MW-10 SHEET 9 20[_, ;&r,Illlll OF

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS LOCATION Site 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drillin,q Inc.

DRILLINGMETHOOAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE NR START 11/2/92 FINISH 11/29/92 LOGGER J- McHugh

_o_ SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS.j J;- TEST
,,,_ >. RESULTS
mm _ o _ SOIL NAME,USGSGROUPSYMBOL,COLOR, _z_ DEPTHOFCASING.DRILLINGRATE,z_ "' MOISTURECONTENT,RELATIVEDENSFI'Y E.o DRILLINGFLUID LOSS,
3:,_ _ :> _,,_ TESTS ANDINSTRUMENTATION_-" w n'' O OR CONSISTENCY,SOILSTRUCTURE,
e."' cu _._ _. 6"-6"-6" MINERALOGY ,,n'
ao3

482.0 Top 2.7 ft: POORLY GRADED SAND (SP), light
brown, wet, loose, fine to medium sand

13-CB 3.3 N.A. Bottom 0.6 ft: L.EAN CLAY WITH SAND (CL), F: 4 -
486.0 greenish gray, dry, hard, fine sand ppi

From 486 to 502 ft: fast drilling

490-- From about 490 ft, -- --
Cuttings: About 30% LEAN CLAY and 70%

;WELL GRADED SAND, interbedded, LEAN

CLAY (CL), brown, WELL GRADED SAND
(SW), brown, fine to coarse sand, subrounded,
quartz rich, contains -20% calcite and shell
fragments

500-- --

510-- From about 510 ft, _ _
Cuttings: SILTY SAND (SM), brown, sand is fine
to coarse sand, well graded

At 522.0 to 522.2 ft: SILTY SAND (SM),
greenish gray, wet, medium dense, fine sand,

520- poorly graded -- --
522.0 From 522.2 to 523.1 ft: LEAN CLAY (CL),

greenish gray, moist, very stiff, trace fine sand, F: 1.6
14-CB 3.7 N.A. minor calcite cementation, Iow plasticity ppi .

526.0 From 523.1 to 523.7 ft: SILT (ML), greenish
gray, moist, firm, thin fine sand interbeds, slight
plasticity

From 523.7 to 525.0 ft: FAT CLAY (CH),
53o-- greenish gray, dry, hard, high plasticity, trace -- _

carbon plant fragments 1-2 mm
From 525.0 to 526.7 ft: LEAN CLAY (CL), 3
colored zones: greenish grey, followed by
brown, followed by tan with specks of green and
white, moist, firm, Iow plasticity

From about 535 ft,

Cuttings: LEAN CLAY (CL), greenish gray
540



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 [ MW-10 SHEET 10 OF 20[_;&_i'llll [

SOIL BORING LOG

Site 18 Irvine Co., Irvine Ctr. Dr &
PROJECT MCAS El Toro RI/FS LOCATION Hear[hstone
ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE. NR START 11/2/92 FINISH 11/29/92 LOGGER J. McHugh

· A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
_O,I;' TEST

_. >- RESULTS ¢3_' DEPTHOFCASING,DRILLINGRATE,.j o cc SOILNAME,USGSGROUPSYMBOL,COLOR, -
-r_( >_ z_ w MOISTURECONTENT,RELATIVEDENSITY _'"" DRILLINGFLUIDLOSS,

·.,I-,.,.u' uJcc nL.U._ 0 6'-6'-6' MINERALoGyORCONSISTENCY, SOIL STRUCTURE, TESTS AND INSTRUMENTATION

550-- --

From about 555.0 ft,

Cuttings: WELL GRADED SAND (SW), 80%,

with LEAN CLAY (CL), 20% greenish gray 558 to 561 ft:

Slow drilling

550-- --

562.0 From 562.0 to 562.7 ft, SIL_ SAND (SM),

brown, wet, medium dense, fine to medium, F: 3 Mud Viscosity - 39 seconds [
15-CB 2.0 N.A. sand poorly graded ppm Mud Density = 9.6 lb/gal A "

566.0 From 562.7 to 563.7 ft, SANDY SILT (ML), = 1155 kg/m _
brown, wet, hard, fine to medium (trace coarse)
sand well graded
From 563.7 to 563.8 ft, SILTY SAN D, as in 562.0

570-- tO 562.7 ft -- 570 to 575 ft: --
Fast drilling

From approx 570 to 575 ft, 575 to 581 ft:

Cuttings: WELL GRADED SAND (SW), brown, Very slow drilling
fine to medium (trace coarse) sand, well graded,
subrounded, quartz rich

From about 578 ft,

580-- Cuttings: LEAN CLAY (CL), and fine to coarse _ _
sand

i

590-- __
/

From about 590 ft,

Cuttings: SANDY SILT (ML), brown, fine to
coarse sand, well graded

596 to 602 ft:

From about 600 ft, Very slow drilling

Cuttings: WELL GRADED SAND (SW), fine to 597 to 602 ft:

- 600 coarse sand, quartz rich, suban,qular Rig Chatters
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SOIL BORING LOG

PROJECT MCAS El Toro RFFS LOCATIONSite 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION58.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHOOANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE NR START11/2/92 FINISH 11/29/92 LOGGERJ' McHugh

3:_ SAMPLE PENETRATION; SOILDESCRIPTION COMMENTS
017 TEST

[3 _ RESULTS ¢3__ DEPTHOFCASING,DRILLINGRATE,
La_ _ SOILNAME,USGSGROUPSYMBOL,COLOR, _'¢3 DRILLINGFLUIDLOSS.'"_ z_ '" MOISTURECONTENT,RELATIVEDENSITY
3:< > _._ TESTSANDINSTRUMENTATION
_,, cc _ O OR CONSISTENCY,SOILSTRUCTURE,
Q.,,' uJ nuJ 6"-6"-6' MINERALOGY

602.0 From 602 to 602.3 ft: SILTY SAND (SM), brown,

wet, loose, very fine to fine (trace medium) sand, F: 2.2
16-CB 1.5 N.A. poorly graded ppm

606.0 From 602.3 to 602.6 ft: SANDY SILT (ML),
brown, wet, firm, very fine sand, poorly graded - From about 606 ft to 622 fi: fast
From 602.6 to 603.5 ft: LEAN CLAY (CL), brown drilling
with small black and tan specs, dry, hard, trace

610-- fine sand, Iow plasticity, occassional thin laminae -- --

From about 610 ft,
Cuttings: WELL GRADED SAND (SW), brown,
fine to medium sand

620-- --

630-- From about 630 ft, -- From about 630 to 640 ft: fast --
Cuttings: LEAN CLAY (CL), brown drilling

From about 640 ft,
640-- Cuttings: LEAN CLAY WITH SAND (CL), brown, -- --

642.0 trace white, fine to medium sand
From 642 to 642.2 ft, ' F: 3.()
Cuttings: LEAN CLAY (CL), gray, moist, very firm ppm.

17-CB 2.2 N.A. Iowplasticity, laminations (1 mm)
646.0 From 642.2 to 642.7 ft,

Cuttings: SILTY SAND to SANDY SILT (SM to
ML), gray, wet, firm, fine sand, poorly graded,

650-- undulating high angle laminations (1 mm) _ _
From 642.7 to 644.2 ft,
Cuttings: LEAN CLAY (CL),gray, dry, hard, Iow
plasticity, occassional calcite nodules, thin
undulatory laminations (1 mm) of white calcite
rich clay
From about 650 ft,
Cuttings: LEAN CLAY WITH SAND (CL), fine to

!medium sand
KP,t'I
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SOILBORINGLOG

PROJECT MCAS El Toro RI/FS LOCATION Site 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER J. McHugh

_A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
O,J;- TEST

>- RESULTS C_ DEPTHOFCASING,DRILLINGRATE,C3 r,- SOIL NAME,USGSGROUPSYMBOL,COLOR,
z< _ z_ _ MOISTURECONTENT,RELATIVEDENSITY _.o DRILLINGFLUIDLOSS.
__,, n- ,,,m OOA OR CONSISTENCY,SOILSTRUCTURE, _ TESTSANDINSTRUMENTATION_-_ '" a.'_ 6"-6"-6' MINERALOGY ,Tn-

670-- -- Finer sand size in cuttings at 670-ft-

680--

682.0
From 682.0 to 682.2 ft, LEAN CLAY WITH
SAND (GL), grey, wet, firm, fine sand, trace F: 1.6

18-CB 1.8 N.A. medium, ppm '

686.0 From 682.2 to 682.8 ft, SILTY SAND (SM), grey,
wet, dense, fine sand, poorly graded
From 682.8 to 683.7 ft, LEAN CLAY WITH

690-- SAND (CL), grey, dry to moist, very firm, fine
sand, poorly graded
From 683.7 to 683.8 ft, POORLY GRADED

SAND WITH CLAY (SP-SC), grey, wet, loose,
fine sand

From about 690 ft, Mud Viscosity = 47 seconds
700-- Cuttings: SANDY LEAN CLAY (CL), fine to Mud Density = 9.9 lb/gal --I

medium sand = 1200kg/m 3 ._

t

More fine sand in cuttings at 705ft 1

710

From about 720 ft,

Cuttings: 50% POORLY GRADED SAND (SP),
fine to medium sand, subrounded, quartz rich,
50% LEAN CLAY WITH SAND (CL), grey, fine
sand

720



IPROJECTNUMBER BORINGNUMBER
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'_ ] SOIL BORING LOG
PROJECT. MCAS El Toro RI/FS LOCATIONSite 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLING CONTRACTOR Beylik Drilling Inc.

DRILLING METHOO AND EQUIPMENT Portadrill Mud Rotary TXT-100

WATER LEVEL AND DATE NR START 11/2/92 FINISH 11/29/92LOGGER J. McHugh

O_j_:. SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
TEST

_. >_ _ _ RESULTS SOIL NAME, USGS GROUP SYMBOL, COLOR, o__ DEPTH OF CASING, DRILLING RATE,
"' MOISTURE CONTENT, RELATIVE DENSITY _.o DRILLING FLUID LOSS,

cc _ OR CONSISTENCY, SOIL STRUCTURE, _ TESTS AND INSTRUMENTATION
"-cc "' _; oh 6"-6"-6" MINERALOGY ,,n-

_ rr u-.u....

From 722.0 to 722.1 ft,
722.0 Cuttings: SANDY SILT(ML), brown, moist, firm,

very fine sand, poorly graded
19-CB 3.3 N.A. From 722.1 to 722.8 ft, F: 3.,_

726,0 Cuttings: FATCLAY (CH), brown, dry, hard ppm _
From 722.8 to 723.3 ft,
Cuttings: POORLY GRADED SAND WITH SILT
(SP-SM), brown, wet, medium dense, fine to

730-- medium sand, subrounded -- --
From 723.3 to 723.9 ft,
Cuttings: SILTYSAND (SM), brown, wet,
medium dense, fine sand, poorly graded
From 723.9 to 725.3 ft,
Cuttings: WELL GRADED SAND (SW), brown, Mud Viscosity = 37 seconds
wet, medium dense, fine to coarse sand, Mud Density = 9.8 lb/gal _
subrounded, quartz rich = 1170kg/m;_

740-- At about 730 ft, -- --
Cuttings: 70% WELL GRADED SAND (SW),
brown, fine to coarse sand, subrounded, quartz

-_ rich, brown, 30% SANDY CLAY,brown, fine
sand
At about 735 ft, At approx 745 fi: Rig chatter
Cuttings: 80% SANDY CLAY (SC), brown, 20%
fine to medium sand At approx 748 fi: Rig chatter

750-- At about 750 ft, -- --
Cuttings: WELL GRADED SAND (SW), brown,
fine to medium sand

At 757 ft: Rig chaMer

76o-- At about 760 ft, _ _
Cuttings: WELL GRADED SAND (SW), brown,

_ 762.0 fine to coarse sand, subrounded
From 762.0 to 767.7 ft, F: 2.2

20-CB 1.7 N.A. Cuttings: WELL GRADED SAND (SW), light ppm
766.0 brown, wet, medium dense, fine to medium sand

From 766 to 782 ft: Slow drilling(trace coarse), subangular to subrounded, quartz
rich, thin 1cm interbeds of coarse sand and fine

770-- graver, gravel is 1-3 cm, subround to rounded,
poorly graded -- --

i At about 775 ft,
Cuttings: WELL GRADED SAND (SW), light
brown, fine to medium sand

780
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{ SOIL BORING LOG
PROJECT.. MCAS El Toro RI/FS LOCATIONSite 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylJkDrillinq Inc.

DRILLING METHOD AND EQUIPMENT Portadrill Mud Rotary TXT-100
WATER LEVEL AND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER J- McHugh

_: SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS

O,J7 TEST>. RESULTS
m_ _ '" "' SOIL NAME, USGS GROUP SYMBOL, COLOR, =O_z DEPTH OF CASING, DRILLING RATE,DRILLING FLUID LOSS,
·.r<[ X z,=, _ MOISTURE CONTENT, RELATIVE DENSITY __ TESTS AND INSTRUMENTATION_-" "' OR CONSISTENCY, SOIL STRUCTURE,
,,= ,,, _ O _- 6'-6"-6" MINERALOGY u. n-

From about 780 ft,

i Cuttings: 80% SANDY SILT (ML), brown, fine
sand, 10% POORLYGRADED SAND (SP),
medium sand, 10% LEAN CLAY (CL), gray At approx 783 ft: Rig chatter

From 783 to 788 fi: Very slow
drilling
At 788 ft: Rig chatter

790-- At about 790 ft, -- --
Cuttings: 60% SANDY SILT (ML), brown, fine
sand, 40% POORLY GRADED SAND (SP),
medium sand

Mud Viscosity = 39 seconds

Mud Density = 9.8 lb/gal 3
= 1180kg/m

800-- --
802.0 From 802.0 to 803.1 ft, LEAN CLAY (CL),

brown, dry, hard, thin laminations (<lmm) F: 2.0-
From 803.1 to 803.4 ft, SILTYSAND ( SM), ppm _

21-CB 2.8 N.A. brown, wet, medium dense, fine sand, poorly
8O6.0 graded

From 803.4 to 804.3 ft, SANDY LEAN CLAY
(CL), brown, moist, hard, fine sand, poorly

graded _ From 810 to 818 ft: Slow drilling--
810-- From about 804.3 to 804.8 ft cuttings: At 810 ft: Rig chatter

CLAYEY SAND, (SC), brown, moist,very dense,
sand is fine, poorly graded

From about 810 ft, Mud Viscosity = 39 seconds
Cuttings: SANDY LEAN CLAY (CL), 90%, brown Mud Density = 10.9 lb/gal
fine sand, 10% POORLY GRADED SAND (SP), -- 1190kg/m;j
fine to medium sand, rounded

820-- --

I

I
.!

830-- From about 830ft, -- --
Cuttings: 70% SANDY LEAN CLAY (CL), fine
sand, 30% POORLYGRADED SAND (SP), fine

._ to medium sand

From about 840 ft. At approx 835 ft: Very slow drilling
Cuttings: SANDY LEAN CLAY (CL), 50% brown,
50% POORLY GRADED SAND (SP), gray, fine
to medium sand

840
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_ SOIL BORING LOG

PROJECT. MCAS El Toro RFFS LOCATIONSite 18 Irvine Co., Irvine Ctr. Dr. & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHOOANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATER LEVEL AND DATE NR START11/2/92 FINISH 11/29/92 .LOGGER John McHugh

;_A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS

017 TEST

_' .j ¢3 _ RESULTS SOIL NAME, USGS GROUP SYMBOL, COLOR, c3z DEPTH OF CASING, DRILLING RATE,3:< _ z_ '" MOISTURECONTENT,RELATIVEDENSITY _.Q_< DRILLINGFLUIDLOSS,
i-u. n- ,,,ca _ OR CONSISTENCY,SOILSTRUCTURE, _,,, TESTSANDINSTRUMENTATION·-,,,' cu n_ 0 A 6"-6"-6" MINERALOGY u.ca
a_

842.0 From 842.0 to 842.1 ft, SANDY LEAN CLAY
(CL), brown, moist, firm, fine sand, poorly F: 0.6
graded ppm -_

22-CB 1.1 N.A. From 842.1 to 842.6 ft, LEAN CLAY (CL), grey,
846.0 hard

From 842.6 to 843.1 ft, _ (SM) to
POORLY GRADED SAND WITH SILT (SP-SM),

85o-- light grey, wet, medium dense, fine sand _ _
From about 850 ft,
Cuttings: POORLY GRADED SAND (SP),

medium sand 1From about 855 ft,
Cuttings: SANDY CLAY (SC), gray and brown

86o-- From about 860 ft, -- --
Cuttings: SANDY CLAY (SC), predominately
brown, minor gray, fine to medium sand

870-- --

At 873 ft - very slow drilling
Note: Driller believes his bit is

From 882.0 to 882.8 ft, LEAN CLAY WITH SANC worn down
(CL), brown, moist, firm to hard, fine sand, poorly
graded
From 882.8 to 883.1 ft, CLAYEY SAND (SC), Mud Viscosity = 47 sec

88o-- brown, moist, dense, fine sand, poorly graded -- Mud Density = 10.1 lb/gal _ --
From 883.1 to 883.2 ft, POORLY GRADED = 1210kg/m3

882.0 SAND WITH SILT (SP-SM), brown with small
zones of gray, wet, medium dense F: 5.8

23-CB 2.5 N.A. From 883.2 to 883.4 ft, SILTY SAND (SM), ppm Mud Viscosity = 43 sec
886.0 brown, wet, medium dense, fine sand, poorly Mud Density = 10.0 lb/gal ,_

graded = 1200 kg/m"
From 883.4 to 884.5 ft, LEAN CLAY (CL), 886 to 895 ft: slow drilling
interbedded with LEAN CLAY WITH SAND, 895 to 902 ft: fast drilling

904 to 907 ft: fast drilling
690_ brown, dry, hard, fine sand, poorly graded, very --

dense

From about 890 ft, SANDY LEAN CLAY (CL),
brown, fine sand (trace medium)
From about 895 ft, SILTY SAND (SM), brown,
fine to coarse sand

. Q(V_
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SOIL BORING LOG

PROJECT MCAS El Toro RFFS LOCATIONSite 18 Irvine Co., Irvine Ctr Dr & Hearthstone

ELEVATION58.2 ft DRILLINGCONTRACTORBeylik Drillin.qInc.

DRILLINGMETHOOANDEQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE NR START11/2/92 FINISH_LOGGER John McHugh

o_, SAMPLE PENETRATION SOILDESCRIPTION COMMENTSTEST
>- RESULTS

_' cc SOILNAME,USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,_ _,,_, LU MOISTURECONTENT,RELATIVEDENSITY _'_ DRILLINGFLUIDLOSS,','4 :> _,_ TESTSANDINSTRUMENTATIONI.- I.i.
D.'" ,,, nLU._ O ORCONSISTENCY,SOILSTRUCTURE,0 _. 6'-6'-6' MINERALOGY ,'7,-,-

From about 900 ft,
Cuttings: SANDY LEAN CLAY (CL), brown, fine
sand, < 5% medium to coarse sand
From about 905 ft,
Cuttings: CLAYEY SAND (SC), brown, fine to

sand, subangular,well graded 1medium

From about 910 ft, /
Cuttings; SANDY CLAY (CL), brown and gray, Mud Viscosity = 44 sec

910-- fine to medium sand, trace shell fragments -- Mud Density = 10.2 lb/gal _ --
= 1230 kg/m3

- Similar to shell found at 364 ft
At approx 912 ft - rig chatter
At approx 911 to 920 ft: Very

._ slow drilling
At approx 920 to 922 ft:

- Extremely slow drilling and rig
chatter at approx. 3 min/ft

920-- --

922.O
From 922.0 to 922.1 ft, LEAN CLAY WITH SANE
(CL), brown, moist, firm, fine sand
From 922.1 to 922.6 ft, POORLYGRADED

_ 24-CB 2.8 N.A. SAND WITH SILT(SP-SM), light brown, wet,
926.0 medium dense, fine to medium sand

From 922.6 to 924.8 ft, INTERBEDDED LEAN
930-- CLAY and LEAN CLAY WITH SAND (CL), _ _

I brown, dry, hard, fine sand, minor % of gray lcm
i clay zones, also thin (<lmm), subhorizontal
laminations
From about 930 ft, LEAN CLAY to SANDY LEAN
CLAY (CL), brown, 10% fine to medium sand

940-- __

Mud Viscosity = 47 seconds
Density = 10.316/gal _

= 1230 kg/m3
Driller notes faster drilling
today is in part due to new bit.
Driller thinks that there is a 5-6

_ minute delay between drilling _
95o-- From about 950 ft, and surfacing of cuttings.

Cuttings: POORLY GRADED SAND (SP),
brown, medium sand (trace fine & coarse),
subrounded

At approx. 958 fi: Rig chatter

- 960
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SOIL BORING LOG

PROJECT MCAS El Toro RVFS LOCATION Site 18 Irvine Co., Irvine Ctr. Dr & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER John McHugh

SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
TST

,,,_ >- RESULTS O

mm _ (3 n- SOILNAME,USGSGROUPSYMBOL,COLOR, ¢3_Z DEPTHOFCASING,DRILLINGRATE,Zcc '" MOISTURECONTENT,RELATIVEDENSITY ;'C3 DRILLINGFLUIDLOSS,
_..,, n- m 0 OR CONSISTENCY,SOILSTRUCTURE, C3,,, TESTSAND INSTRUMENTATION
,',ac '" _ 0 A 6'-6'-6" MINERALOGY u.n'
_ __ -_=. _:_

From about 960 ft, At 965 ft to 967 ft

Cuttings: 50% SANDY LEAN CLAY (CL), brown, Slow drilling
fine sand, 50% POORLY GRADED SAND (SP),
medium sand, subangular

970-- --

From about 975 ft,
Cuttings: SANDY LEAN CLAY (CL), brown, fine
sand

At approx 978 ft cuttings: Rig
chatter

980-- -- At approx 978 ft to 982 ft: slow --
From about 980 ft, drilling
Cuttings: CLAYEY SAND (SC), brown, medium
sand, (trace fine & coarse), well graded

At 986 ft: Rig chatter
At 986 ft to 991 ft: slow drilling
At 991 ft: very slow drilling

990-- From about 990 ft to 1000 ft, _ At 991 ft to 1002 ft: Fast drilling _
Cuttings: WELL GRADED SAND (SW), brown,
fine to coarse sand, subrounded

1000--
From about 1000 ft to 1020 ft, Rig chatter and fast drilling --

Cuttings: >90% WELL GRADED SAND (SW),
brown, fine to medium sand, subrounded,

quartz rich Interbedded with SANDY LEAN
CLAY (CL), brown, fine sand

1010-- --
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SOIL BORING LOG

PROJECT MCAS El Toro RFFS LOCATION Site 18 Irvine Co., Irvine Ctr Dr. & Hearthstone

ELEVATION 58.2 fi DRILLINGCONTRACTORBeylik Drillin,q Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER John McHugh

A SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS
TEST

Oj;- >- RESULTS O
mm_' O '"' SOILNAME, USGSGROUPSYMBOL,COLOR, az DEPTHOFCASING,DRILLINGRATE,
',',lc >_ z_ >w MOISTURECONTENT,RELATIVEDENSITY _'o DRILLINGFLUIDLOSS,

OR CONSISTENCY,SOILSTRUCTURE,_: =: O0_ _ TESTSANDINSTRUMENTATION,,, _; 6".6".6" MINERALOGy "'"'

From about 1020 ft,

Cuttings: POORLY GRADED SAND (SP), At 1022 to 1042 fi: fast drilling
brown, medium sand (trace fine & coarse),
subangular

At approx 1026 ft: rig chatter

1030-- -- --

From about 1035 ft,

Cuttings: SANDY LEAN CLAY (CL), brown, At approx 1035 ft: rig chatter
minor grey and white clay, fine to coarse sand,
quartz rich, subangular

1040 -- --

!

From about 1045 ft,
Cuttings: SANDY LEAN CLAY to LEAN CLAY
(CL), brown, (minor grey and white), fine to
medium sand, poorly graded, subangular

1050-- -- --

From about 1055 ft, At 1055 to 1057 ft: slow drilling
Cuttings: CLAYEY SAND (SC), brown, fine to At 1056 ft: rig chatter
medium sand, poorly graded

1060-- -- Mud Viscosity = 43 seconds --
From about 1060 ft, Mud Density = 10.5 lb/gal _
Cuttings: 70% LEAN CLAY WITH SAND (CL), ' = 1260 kg/m ;_
brown, fine sand, CLAYEY to SILTY SAND
(SC-SM), fine to medium sand

' At 1068 to 1072 ft: very slow drillin{

1070-- From about 1070 ft, -- At 1070 fi: rig chatter _

Cuttings: SILTY SAND (SM), brown, medium
sand, poorly graded, quartz-rich, subangular

At 1080 ft: rig chatter

-1080 At 1080 to 1082 ft: slow drJilin_
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SOILBORINGLOG

PROJECT MCAS El Toro RI/FS LOCATION Site 18 Irvine Co., Irvine Ctr Dr. & Hearthstone

ELEVATION.......58.2 ft DRILLINGCONTRACTORBeylik Dritlin.q Inc.

DRILLINGMETHOOAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELANDDATE NR START 11/2/92 FINfSH 11/29/92 LOGGER John McHugh

0_ SAMPLE PENETRATION SOIL DESCRIPTION COMMENTS.j ,J? TEST
'"_ SOiL NAME,USGSGROUPSYMBOL,COLOR, --mm ..j o _: RESULTS _' DEPTHOFCASING,DRILLINGRATE,
3:< _, z,'r' '" MOISTURECONTENT,RELATIVEDENSITY __o DRILLINGFLUID LOSS,

G.,,'wu' uJrt' _._ o© _ 6"-6"-6" MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u.n--_w TESTS ANDINSTRUMENTATION

From about 1085 ft, At 1082 to 1088 ft: very fast drilling.
Cuttings: POORLY GRADED SAND (SP), gray, At 1087 ft: rig chatter
medium sand, (trace fine & coarse), subangular At 1088 to 1022 ft: fast drilling

1090-- --

1100-- From about 1100 ft, -- --
Cuttings: SILTY SAND to POORLY GRADED

SAND WITH SILT (SM to SP-SM), gray, dense,
fine to medium sand (trace coarse), subrounded

quartz rich, approx 5% black dense clay

From about 1107 ft,

Cuttings: 90% LEAN CLAY WITH SAND (CL),

1110-- brown, fine sand 10%, SILTY SAND (SM), gray,
fine (trace medium) -- --

Mud Viscosity = 39 sec
Mud Density = 10.3 lb/gal

= 1240 kg/m 3
At 1114 ft: rig chatter

- At 1117to 1122 ft: rig chatter
At 1125 ft: rig chatter

1120-

From about 1122 ft,

Cuttings: 70% LEAN CLAY WITH SAND (CL),
brown, fine sand, 30% SANDY CLAY (CL),
gray, fine sand

1130--

From about 1135 ft,

I Cuttings: 90% LEAN CLAY WITH SAND (CL),brown, fine sand 10%, SANDY CLAY (CL), gray,

-1140 fine sand
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I SOIL BORING LOG
PROJECT MCAS El Toro RI/FS LOCATION Site 18 Irvine Co. Irvine Ctr Dr. & Hearthstone

ELEVATION 58.2 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTPortadrill Mud Rotary TXT-100

WATERLEVELAND DATE NR START 11/2/92 FINISH 11/29/92 LOGGER John McHugh

_ SAMPLE PENETRATIO_ SOIL DESCRIPTION COMMENTS
O_ TEST

>- RESULTS O_ DEPTHOFCASING,DRILLINGRATE,"_ Q cc SOILNAME. USGSGROUPSYMBOL.COLOR,
m_ >_ z_ Lu MOISTURECONTENT,RELATIVEDENSITY _'o DRILLINGFLUIDLOSS,
o._" ,.cc _._ O A OR CONSISTENCY,SOILSTRUCTURE, c3,,, TESTS AND INSTRUMENTATION
'"mu'l:_ __ _Z n'vLU_ 6"-6"-6" MINERALOGY ,,n-

At 1138 to 1142 ft: slow drilling

Mud Density = 1230 kgfm 3
= 10.8 lb/gal

Mud Viscosity = 47 seconds

1150-- -- At 1150ft: rig chatter --

1160-- --

1170-- --

At 1174 ft: rig chatter
!

1180-- --

1190---_ __

At 1193 ft rig chatter

At 1197 to 1202 fi: rig chatter and-
slow drilling

-1200 Total Depth - 1202 feet
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SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION 304.7 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START 8/20/92 FINISH 8/25/92 . LOGGER J. Little

O_. SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTSLIJ_

'"_ >_ z=""' w_ SOILNAME, USGSGROUPSYMBOL,COLOR, _'_°z DRILLINGDEPTHOFCASING,DRILLINGFLuiDLOSS, RATE,·.r< ,<w > MOISTURECONTENT,RELATIVEDENSITY _<
i-,, n- wy O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, __,, TESTSANDINSTRUMENTATION
e._ w a._ _' MINERALOGY ,,n-,,,= z_ _z =_

0 to 0.5 ft asphalt Samples taken with California
modified split spoon samples

From 0 to 10 ft,
Cuttings: SILT (ML), brown, moist, trace sand,
some clay, trace mica

5.0-- _ HNu reading on cuttings _
0 to 10 ft: 2 ppm

10.0
10.0 --

SILTY SAND (SM), medium brown, moist, trace P: 0.21-C 1.5 6-7-12
11.5 clay, minor mica 3pm -

15.0-- --

20.0
20.0 --

2-C 1.5 8-8-11 Upper 1.0 ft: SILTY SAND (SM), medium brown, P: 0.4
21.5 moist, trace carbonate ppm-

Lower 0.5 ft: POORLY GRADED SAND (SP),
brown, slightly moist, medium grained

25.0 -- __

-30.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-12 OF,.__ SHEET 2 8

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION304.7 ft DRILLINGCONTRACTORBeylik Drillinq Inc.

DRILLINGMETHODAND EQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START 8/20/92 FINISH 8/25/92 LOGGER J. Little

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

O_ RESULTSn- SOIL NAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE
:z:_ _ _ gu MOISTURECONTENT,RELATIVEDENSITY _._' DRILLINGFLUID LOSS
_-u. n' :> _,._, TESTS ANDINSTRUMENTATION
o.aC ,,, nLU_ O 6".6".6" OR CONSISTENCY,SOILSTRUCTURE,o _ MINERALOGY ,, cc

_ _ u.,u..,

30.0
3-C 1.5 7-6-7. SILT WITH SAND (ML), medium brown, moist, P: 0.4

31.5 thin, 1 to 3 cm sand stringers, some clay, trace ppm -
mica, minor carbonate

35.0 -- __

40.0 40.0

POORLY GRADED SAND (SP), fine, medium P: 0.1
4-C 1.5 7-12-16 brown, moist, trace clay, minor biotite, trace ppm -

41.5 carbonate

45.0--

50.0 50.0

5-C 1.7 16-19-21 POORLY GRADED SAND (SP), light P: 0.2 stiffer drilling at 51 ft
51.5 orange-brown, slightly moist, fine grained with ppm -

minor medium sand, trace mica

55.0 _

-60.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-12 SHEET 3 OF 8
[_ ;&_ l;llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION 304.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START 8/20/92 FINISH 8/25/92 LOGGER J____t_.Little

3 _ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
o.17 .ESULTS
UJr :>-

m_ , c3 n- SOILNAME,USGSGROUPSYMBOL,cOLOR, ¢3--_ DEPTHOFCASING.DRILLINGRATE,I
_ >< z_ '" MOISTURECONTENT,RELATIVEDENSrrv _.o DRILLINGFLUIDLOSS,> __ TESTSANDINSTRUMENTATION
e.oc ,,, _ O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE,
,,,,'"= __ _zTM _E_ M'NERALOGY .."'

60.0
6-C 1.7 12-26-39 POORLY GRADED SAND WITH SILT (SP-SM), P: 0.2

61.5 brown to light brown, slightly moist, fine grained, ppm
with grading depth to POORLY GRADED
SAND, (SP), medium grained, trace mica

65.0 -- --

70.0 m _

75.0 _ _

80.0 80,0 _ _

POORLy GRADED SAND WITH SILT (SP-SM), P: 0.27-C 1.5 10-22-45
8i .5 brown, slightly moist, fine to medium grained, ppm

no carbonate, possible silica cementation

85.0 -- __

90.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-12
[_,=l_r,lllllJ SHEET 4 OF 8

SOILBORINGLOG
I

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION 304.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE.... 162.6 ft 1/19/93 START..8/20/92 FINISH 8/25/92 _ LOGGER J. Litlle

o_A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
._,J;' RESULTS 0

_' .: o _: SOILNAME, USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,
:z:_ >_ z_ '" - DRILLINGFLUIDLOSS,
_. a: :> MOISTURECONTENT,RELATIVEDENSITY _3_ TESTSANDINSTRUMENTATION,,, _ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE,_' MINERALOGY ,'7n-

95.0 -- _

100.0 100.0
Upper 0.6 ft: ELASTIC SILT (MH), brown,

8-C 1.5 19-24-44 slightly moist, minor fine sand, approximately
101.5 10% clay, some carbonate veins

Lower 0.9 ft: CLAYEY SAND (SC), brown, dry,
trace carbonate

105.0m

I10.0_ From about 110 ft, -- --

Cuttings: SILT WITH SAND (ML), brown, slightly

moist, trace fine gravel

115.0_

20.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-12 SHEET 5 8_,_1;1111 OF

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION 304.7 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START.8/20/92 FINISH 8/25/92 LOGGER T. MacGillivray/K.Gally

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,Iz RESULTS O

Zn' '" MOISTURECONTENT,RELATIVEDENSITY _.C3 DRILLINGFLUID LOSS,
<LU _,,,<, TESTS ANDINSTRUMENTATION

_: n' _ _ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE,LU _. O_ MINERALOGY ,';'cc
_{/1

120.0
9-C 1.4 22-28-47 Upper 0.7 ft: POORLY GRADED SAND (SP),

121.5 light brown, slightly moist, minor mica and
fine-to-medium gravel
Lower 0.7 ft: SILTY SAND (SM), fine, brown,
moist, fine grained, minor mica

125.0-- --

1300-- -- smooth drilling --

135.0 -- --

i 140.0 _ _

140.0 LEAN CLAY WITH SAND (CL), dark-medium F: 50

141.5 10-C 2.0 14-16-36 brown, slightly moist, fine-grained sand ppm

145.0: _ _

' q'50.0



®_ IPROJECT NUMBER BORING NUMBER

LAO31981 MW-12 SHEET 6 OF 8£_:_,r,l:llllf

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION304.7 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START 8/20/92 FINISH. 8/25/92 LOGGER K. Gaily

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS

0 ,J;- >- RESULTS 0
_' -- SOILNAME, USGSGROUPSYMBOL,COLOR, c3z DEPTHOFCASING,DRILLINGRATE,_ _ '" MOISTURECONTENT,RELATIVEDENSITY _'_ DRILLINGFLUIDLOSS.,.r< :>

_... =,,, nU.l_ O OR CONSISTENCY,SOILSTRUCTURE, _,,<, TESTS ANDINSTRUMENTATION
_1_ 6"-6"-6" MINERALOGY ,,a:

55.0 -- --

160.0 160.0
LEAN CLAY WITH SAND (CL), medium brown F: 10-

11-C 2.0 6-8-32 with light mottling, slightly moist, very ppm _
161.5 fine-grained sand

'i
I

.!

165.0-- __

Groundwater encountered at 168" t

170.0_ _ _

75.0 -- __

t80.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 *MW-12
[_..&r_lilll I SHEET 7 OF 8

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION 304.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODANDEQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START 8/20/92 FINISH 8/25/92 LOGGER K. Gaily

_ SAMPLE :PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O_ RESULTS
_' O _ SOILNAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATEDRILLINGFLUIDLOSS,=< _ <_ '" MO,STURECONTENT,RE_T,VEDENSn_ _[_ TESTSAND,NSTRUMENTAT,ON

_: '"_' _-_ o_A 6"-S"-6" MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u.O:

180.0 WELL-GRADED SAND WITH GRAVEL (SW),12-C 1.5 24 for 24"
181.5 medium brown, wet

185.0-- _

190.0-- From about 190 ft, -- --

Cuttings: ELASTIC SILT WITH SAND (MH),
medium brown

195.0 _

'1

__00.0

.)05.0__

:_10.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 J MW-12[_._I_B[I'II SHEET 8 OF 8

SOILBORINGLOG

PROJECT. MCAS El Toro RFFS Phase LOCATION Site 18, North of Trabuco & W. Marine Way

ELEVATION 304.7 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTFailing F-10 HSA 10 1/8" O.D., 6 1/4" I.D., 140 lb. Downhole Hammer

WATERLEVELAND DATE 162.6 ft 1/19/93 START 8/20/92 FINISH 8/25/92 LOGGER J. Little

_:A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0,_' RESULTS
"'_ o _: SOIL NAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,
m_ >_ z_ _ MOISTURECONTENT,RELATIVEDENSITY _'_' DRILLINGFLUIDLOSS,-i-4

OR CONSISTENCY,SOILSTRUCTURE,o.acwu' ,,,n' _ oO 6"-6"-6" __ TESTSAND INSTRUMENTATION
_ --_ _Z_ n'_.."d- MINERALOGY ,,n'

Total Depth - 214 ff
215.0-- --

220.0m __

I

I



__ PROJECT NUMBER JBORINGNUMBERLA031981 MW-14
_'_§lJllll SHEET 1 OF 5

SOILBORINGLOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Borrego Canyon Wash

ELEVATION 268.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTDual Tube Air DWP 1200

WATERLEVELAND DATE 72.1 ft 1/21/93 START 6/12/92 FINISH 6/16/92 LOGGER T. Williams

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
SI[ RESULTS

_ _ >' C)_ DEPTHOFCASING,DRILLINGRATE,
,-, .. SOILNAME, USGSGROUPSYMBOL,COLOR, -
z= ',' _'0 DRILLINGFLUIDLOSS,·_,,, :> MOISTURECONTENT,RELATIVEDENSITY _._

o.=_ ,,,n' ,,,m O 6'-6'-6' OR CONSISTENCY,SOILSTRUCTURE, ©,,, TESTS ANDINSTRUMENTATION
E._ ,,O,,_- MINERALOGY ,,Cc

l
5.0-- -- _

10.0
10.0-- --

_[[_(_.E_LC._AY (CL), brown
1-C 2.0

12.0

15.0-- --

20.0 20.0

2-C 2.0 FAT CLAY WITH SAND (CH), brown, hard

22,0 ._

25.0 --

30.0



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-14 SHEET 1 OF 5[_'_r,l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Borrego Canyon Wash

ELEVATION 268.2 ft DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHOOAND EQUIPMENTDual Tube Air DWP 1200

WATERLEVELAND DATE 72.1 ft 1/21/93 START 6/12/92 FINISH 6/16/92 LOGGER T. Williams

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
0,1_ RESULTS

>' C3_ DEPTHOFCASING,DRILLINGRATE,_=_' . c3 = SOILNAME,USGSGROUPSYMBOL,COLOR,
uJ MOISTURECONTENT,RELATIVEDENSITYX zn- R"O DRILLINGFLUIDLOSS,

<"' !E -<
_: ,,,_' nLU_ 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, u.n'-u'l TESTS ANDINSTRUMENTATION
_ _ __ _ MINERALOGY

5.0-- -- --

10.0 __ _

10.0 AND_(_AY (CL), brown
1-C 2.0

12.0

15.0-- --

20.0 20.0 __ _

FAT CLAY WITH SAND (CH), brown, hard2-C 2.0

22.O

25.0-- --

Rno



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-14
[_r_l;llU SHEET 3 OF 5

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Borrego Canyon Wash

ELEVATION 268.2 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTDual Tube Air DWP 1200

WATERLEVELANDDATE 72.1 ft 1/21/93 START 6/12/92 FINISH 6/16/92 LOGGER. T. Williams

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
OE RESULTS
'"_ _3_ DEPTHOFCASING,DRILLINGRATE,
;_ _ o _ SOIL NAME,USGSGROUPSYMBOL,COLOR,zn- "' MOISTURECONTENT,RELATIVEDENSITY E.O DRILLINGFLUIDLOSS,

<ua > _ TESTS ANDINSTRUMENTATION_. -' ,,,03 OR CONSISTENCY,SOILSTRUCTURE,
'" a._ 0 6"-6"-6"_' MINERALOGY u_n-

O_

60.0 LEAN CLAY WITH SAND (CL), gray, hard6-C 2.0

62.0

65.0 -- --

70.0 -- From 70 to 80 ft, -- --
Cuttings: WELL GRADED SAND (SW), brown,
coarse to fine

75.0 -- --

80.0 80.0
SILT (ML), gray, stiff -- --

7-C 2.0

82.0 t

85.0-- __

-90.0



®_ PROJECT NUMBER I BORING NUMBERLAO31981 MW-14 SHEET 4 OF 5[_."&_l;illl

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATION Site 18 Borrego Canyon Wash

ELEVATION 268.2 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILUNGMETHODAND EQUIPMENTDual Tube Air DWP 1200

WATERLEVELAND DATE 72.1 ff 1/21/93 START 6/12/92 FINISH 6/16/92 LOGGER T. Williams

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
o_ .ESULTS 0UJ_

·._ >_ _ _: SOILNAME,USGSGROUPSYMBO.,COLOR, o_ DE.T.OFCAS,NG,DR,LUNG.ATE.uJ MOISTURECONTENT,RELATIVEDENSITY _.o DRILLINGFLUID LOSS,
:> _,,<, TESTSAND INSTRUMENTATION

_¢_< ,.,. ua_a O 6-.6-_6- OR CONSISTENCY,SOILSTRUCTURE, -gu E.> o _ u.n'

From 90 ft,

Cuttings: POORLY GRADED SAND WITH
SILT (SP-SM), fine to POORLY GRADED
SAND (SP), coarse

95.0-- --

100.0

100.0 WELL GRADED SAND (SW)
8-C 1.0

102.0

105.0-- -- --

110.0
110.0 -- --

WELL GRADED SAND (SW) Flowing sand9-C 2.0

112.0

1 1 5.0--
Cuttings to 123 ft are a flowing
sand

-d

_20.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-14
[e!._l_llll SHEET 5 OF 5

SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATION Site 18 Borrego Canyon Wash

ELEVATION 268.2 ft DRILLINGCONTRACTOR Beylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTDual Tube Air DWP 1200

WATERLEVELAND DATE 72.1 ft 1/21/93 START 6/12/92 FINISH 6/16/92 LOGGER T. Williams

STANDARD
PENETRATION

_O_:' SAMPLE SOIL DESCRIPTION COMMENTSTEST
m_ ,-,z DEPTHOFCASING,DRILLINGRATE,
m_ ._ c_ _ RESULTS SOIL NAME,USGSGROUPSYMBOL,COLOR,
3:< X <_ "' MOISTURECONTENT,RELATIVEDENSITY _.0 DRILLINGFLUIDLOSS,
t-u. n- _ 6'-6"-6" OR CONSISTENCY,SOILSTRUCTURE, __ TESTS ANDINSTRUMENTATION
"m "' _-_ 0 _ MINERALOGY u.a::
'"" _ ,,,_ (N)

t r1_

Same as above

Total Depth -123 ft

125.0_ _

130.0-- --

135.0-- --

140.0_ --

145.0-- _

.150.0



c__ PROJECT NUMBER BORING NUMBER

LAO31981 MW-15 SHEET 1 OF 8
[_'_r,l'llll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONWell 15, OU-1

ELEVATION 319.9ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELANDDATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER. T. Williams

-- SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,17 RESULTS

>' o _ DEPTHOFCASING,DRILLINGRATE,,,,v C3 rT' SOILNAME, USGSGROUPSYMBOL,COLOR,

"'_ _ Z_ '" MOISTURECONTENT,RELATIVEDENSITY E.C3 DRILLINGFLUIDLOSS,
_ > __ TESTS ANDINSTRUMENTATIONw _ 0 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE,
a_""_ -_ _ ___ MINERALOGY "cz:

From 0 to 10.0 ft,

Cuttings: WELL GRADED SAND (SW), with
gravel

5.0-- --

10.0

10.0 LEAN CLAY (CL), brown, very stiff, some
1-C 2 mica and quartz

12.0

15.0-- -- --

20.0
20.0 WELL GRADED SAND WITH GRAVEL -- --

2-C 2 (SW), within interbedded SILT (ML), brown,
micas F.asent, laminations in silt layers, clay

22.0 binding

25.0-- --

.3QO



®_ PROJECT NUMBER ]BORING NUMBERLAO31981 MW-15 SHEET 2 OF 8[_ ,_ _i'Ull

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONWell 15, OU-1

ELEVATION 319.9 ff DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 __LOGGER T. Williams

SAMPLE PENETRATION

_. TEST SOIL DESCRIPTION COMMENTSRESULTS O
m. ._ = _ SOIL NAME, USGS GROUP SYMBOL, COLOR, r_z DEPTH OF CASING, DRILLING RATE,

E.o DRILLINGFLUIDLOSS,z_ _ MOISTURECONTENT,RELATIVEDENSITY _._

e.n' ,,,rr _ ,O,,_-O 6'-6'-6' MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u_r'_''' TESTSAND INSTRUMENTATION

30.0 SANDY SILT (ML), brown, very stiff, some
3-C 2 gravel particles, trace clay

32.0

35.0 -- -

40.0

40.0 SANDY SILT (ML), brown, moist, some clay
4-C 2 and gravel

42.0

45.0 -- --

50.0
50.0

~ 50 ft easier drilling
SANDY SILT (ML), brown, moist, some clay

5-C 2 and gravel
52.0

55.0 -- -- ~ 55 ft cuttings balled up due to--
moistness and clay content

-60.0



®_ PROJECT NUMBER BORING NUMBER

LAO31981 MW-15 SHEET 3 OF 8
[_._r_llllll

SOIL BORING LOG

PROJECT. MCAS El Toro RFFS Phase LOCATIONWell 15, OU-1

ELEVATION 319.9 ft DRILLINGCONTRACTORBeylik Dri linq Inc.

DRILLINGMETHODAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER T. Williams

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
o,_ RESULTS

¢3_ DEPTHOFCASING,DRILLINGRATE,
'"-- O _ SOIL NAME,USGSGROUPSYMBOL,COLOR, _'_ DRILLINGFLUIDLOSS,
mm _ z_ "' MOISTURECONTENT,RELATIVEDENSITY-,'4 > _,_ TESTS ANDINSTRUMENTATION
_ Lun_ _ O 6".6".6" OR CONSISTENCY,SOILSTRUCTURE, ,,n---

MINERALOGY
60.0 WELL GRADED SAND (SW), medium to

6-C 2
coarse grained, brown, some silt in top 6"

62.0

65.0-- -- --

70.0 i I

7o.o WELLGRADEDSANDWITHGRAVELAND

- 7-C SILT (SW- SM)

72.0

75.0-- --

-_ 80.0
80.0

WELL GRADED SAND WITH GRAVEL AND

8-0 2 SILT(SW-SM)
82.0

85.0_ --

GN



®_ PROJECT NUMBER I BORING NUMBER

LAO31981 I MW-15 SHEET 4 OF 8[W,._ r_I.'!lll

SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONWell 15, OU-1

ELEVATION319.9 ff DRILLINGCONTRACTORBaylik Drifiinq Inc.

DRILLINGMETHODAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER T. Williams

TEST SOIL DESCRIPTION COMMENTS
:, SAMPLE PENETRATIONRESULTS

_' . _3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, C3_ DEPTHOFCASING,DRILLINGRATE,
3:< X z_,, w MOISTURECONTENT,RELATIVEDENSITY _,,-m, DRILLINGFLUIDLOSS,
a.,',' w _ OO _ 6"-6"-6' OR CONSISTENCY,SOILSTRUCTURE, __w TESTS ANDINSTRUMENTATION
_ _ _ _._ MINERALOGY *'_'

At 93 ft ran into plugging and
high pressure, added water in
augers

95.0 -- --

100,0
100.0 --

WELL GRADED SAND WITH GRAVEL AND

9-C 2 SILT (SW- SM)
1O2.O

l

105.0-- -- --

'1
100.0

110.0 --
SANDY SILT (ML), grading to LEAN CLAY

10-C 2 (CL), very stiff to hard
112.0

115.0-- From about 112 ft, -- --

Cuttings: SANDY CLAY (CL), in chunks

120.0 , ,,



®_ PROJECT NUMBER BORING NUMBER I

LAO31981 MW-15
.__ SHEET 5 OF 8

SOIL BORING LOG

PROJECT. MCAS El Toro RI/FS Phase LOCATION.W ell 15, OU-1

ELEVATION 319.9 ff DRILLINGCONTRACTOR..Beylik Ddll n.q Inc.

DRILLINGMETHODAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER T. Williams

_O_ SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS
¢3'_ DEPTHOFCASING.DRILLINGRATE,·-J z_cc _: SOILNAME, USGSGROUPSYMBOL,COLOR, --

3:< _ <,,, _ MOISTURECONTENT,RELATIVEDENSITY _'o DRILLINGFLUID LOSS,

f-u. rr _ O 6"-6"-6" OR CONSISTENCY,SOILSTRUCTURE, _ TESTS ANDINSTRUMENTATION_.a: '" Oh MINERALOGY u.n'

1:)0.0

11'C 2.0 SANDY LEAN CLAY (CL), hard

122.0

125.0-- -

130.0
130.0....... --

SANDY LEAN CLAY (CL), hard, medium
12~O 2.0 plasticity, some lenses of coarse sand

132.0

135.0-- From 130 to 140 ft, -- --

Cuttings: SANDY CLAY (CL), in chunks

140.0

140.0 WELL GRADED SAND WITH SILT (SW-SM), --
13-C 1.25 dry, medium to fine grained

142 0 From 142 ft,

Cuttings: WELL GRADED SAND WITH SILT
AND GRAVEL (SW-SM), gravel rounded to
subangular

145.0-- __

4,50.0
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SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONWell 15, OU-1

ELEVATION 319.9 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHOOAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER T. Williams

A SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
OJ;-, RESULTS a
m_ o _ SOIL NAME.USGSGROUPSYMBOL,COLOR, Qz DEPTHOFCASING,DRILLINGRATE,
m_j _ z_ _ MOISTURECONTENT,RELATIVEDENSITY _._ DRILLINGFLUIDLOSS,3:,C :> _ TESTS AND INSTRUMENTATIONwu- '"' OR CONSISTENCY,SOILSTRUCTURE,..= ,, _ ° 6-.6-.6-,O,_. MINERALOGY u_n-

150.0
WELL-GRADED SAND WITH SILTAND Note change in sampling

14-C 1.5
GRAVEL (SW-SM), gravel to 2 in. dia. with method

152.0 green, red and brown coloring, appears to be
cemented stones of quartz, hemetite Driving sampler with 1000-lb

hammer

155,0-- --

..160,0
160.0 SILTY SAND (SM), light brown, moist, dense " Driller notes: Encountering

15-C 2.0 to very dense, fine to medium grained sand, moisture at ~157 ft.
poorly graded, subrounded, one thin olive At 160 ft did not encounter

162.0 greensittstoneclast-1 cm long water table

165.0--

170.0--

175.0--

.4

180.0
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SOIL BORING LOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONWell 15, OU-1

ELEVATION 319.9 ft DRILLINGCONTRACTORBeylik Drilling Inc.

DRILLINGMETHODAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER J. McHugh/S. Diehl

A SAMPLE PENETRATIONTEST SOILDESCRIPTION COMMENTS
0,17, RESULTS

_' ._ a _ SOIL NAME,USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,E.C3 DRILLINGFLUIDLOSS,
_'< _ z_ '"" MOISTURECONTENT,RELATIVEDENSITY _,,_, TESTS ANDINSTRUMENTATIONwu. rr m _ 6"-6'-6' OR CONSISTENCY,SOILSTRUCTURE,

,,ac uJ nuJ_ _ MINERALOGY _'"'a_ _

180.0
SILTY SAND (SM), light brown, wet at16-C 4-10-9-14/1"
bottom of sample, moist, middle and top,

182.0 poorly graded, fine to medium grained sand,
traces of organic material, trace clay

185.0-- --

190.0

190.0 SANDY SILT (ML), light brown, moist, hard, F: 0_ --
17-C 2.0 fine to medium grained with some coarse ppm Sample was only moist, which

192.0 sand, some subrounded grave 3/4 in. to 1 in., does not confirm that 190 ft is
sand is subrounded, several 1 cm red clay or below the water table
siltstone fragments

195.0-- --

200.0-- --

505.0-- From about 205 ft, -- --

Cuttings: SANDY SILT (ML), with minor gravel

31t3/_,
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LAO31981 MW-15
.._ SHEET 8 OF 8

SOILBORINGLOG

PROJECT MCAS El Toro RI/FS Phase LOCATIONWell 15, OU-1

ELEVATION 319.9 ft DRILLINGCONTRACTORBeyiik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTAir Dual-Tube PD-1200

WATERLEVELAND DATE 176.1 ft 1/19/93 START 6/8/92 FINISH 6/26/92 LOGGER T. Williams

_ SAMPLE PENETRATIONTEST SOIL DESCRIPTION COMMENTS
O,,17 RESULTS (3
m_ ._ a _ SOILNAME, USGSGROUPSYMBOL,COLOR, oz DEPTHOFCASING,DRILLINGRATE,
z< _ <_ :>'" MOISTURECONTENT,RELATIVEDENSITY _'_ DRILLINGFLUIDLOSS,

c3,,, TESTS ANDINSTRUMENTATION
_.u. n' oO OR CONSISTENCY,SOILSTRUCTURE, _<[a.¢¢ Lu nuJ-_ 6'-6'-6'm_ _- LU_ MINERALOGY u_cc
o_ z _z__ _r_v

215.0-- From about 215 ft, _ _
Cuttings: SANDY SILT (ML), with minor gravel

l
No sample collected

220.0
Total Depth - 222 ft

225.0-- --

230.0-- --

235.0-- __

-240.0
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_ SOIL BORING LOG

PROJECT MCAS El Toro RFFS Phase LOCATIONSite 18

ELEVATION 375.9 ft' DRILLINGCONTRACTORBeylik Drillin.q Inc.

DRILLINGMETHODAND EQUIPMENTDual Tube Air (Drill System 520)

WATERLEVELAND DATE 226.3 ft 1/19/93 START 6/11/92 FINISH 6_26_92 LOGGER Jeff Coyle

O_, SAMPLE PENETRATION
TEST SOIL DESCRIPTION COMMENTS

RESULTS

_' _ ¢3 _ SOIL NAME,USGSGROUPSYMBOL,COLOR, ,'",_ DEPTHOFCASING,DRILLINGRATE,·-r< .<,,,z_ >'" MOISTURECONTENT,RELATIVEDENSITY _.C3_< DRILLINGFLUID LOSS,

_ '""' a.w_ _O_' 6"-6"-6" MINERALoGyORCONSISTENCY,SOILSTRUCTURE, u..C3--u'Jr'r'TESTSANDINSTRUMENTATION

5.0-- __

Drill tube dropped quickly into

8.5 subsurface between 7 and 8.5 ft

POORLY GRADED SAND WITH SILT (SP-SM), P: 1.0
1-C 1.2 NR mostly fine to mediun sand, dry, medium brown, ppm

10.0 10.0 NotRecorded) iow plasticity, loose, trace gravel <5%, observed _
small pyrite mineral flakes, trace to some clay
<15%, this material is likely a fill

15.0-- --

17.0

SILT WITH SAND (ML), 15% fine to medium P: 1.0
2-C 1.5 NR sand, 25-30% clay, loose, dry, moderate ppm -

18.5 (Not Recorded
plasticity, observed pyrite flakes

20.0-- __

25.0--

27.0

SANDY SILT (ML), medium brown, dry, 15% P:150 Poor reaction to ditatency test
3-C 1.5 22-35-40 clay, 30% sand, Iow to medium plasticity ppm _ Slightly cohesive, mostly fine sand_

28.5 observedpyriteflakes

.30.0
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